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Executive Summary
This report defines sustainability and sustainable development before any research is carried
out. This is necessary so that the research carried out further in the report makes sense and there
is a reason for including such items in this report. The need for this project and what the project
aims to achieve is also highlighted in the introduction of this report.
Sustainability is made up of three equal parts; social, economic and environmental. This report
goes through each item and gives examples of each type of development. Having discussed
sustainability in a broad sense the report then focuses on Legislation that has an impact on
Ireland in terms of sustainability. The Planning Act, Building Control Act, Building
Regulations and the EU 2020 Climate and Energy Package have all direct influences on the
developments that are constructed in the is country.
When investigating sustainability in Ireland it was important to compare Ireland to what otlier
countries in Europe and throughout the world are doing when it comes to sustainability. A
number of international sustainability analysis tools have been compared to detennine their
merits in terms of adopting them into this decision making tool being created or in fact adapting
them to suit Ireland. Other international practices that have a use in Ireland have also been
reviewed such as Sustainable Urban Drainage and Cost Benefit Analysis. The Greater Dublin
Drainage Study investigated the merits and uses of sustainable urban drainage and as a result
it has been included in the Building Regulations as a suitable option for drainage issues that
arise from a development. Cost Benefit Analysis has been looked at as it is quite similar to a
sustainability analysis in that not just financial aspects of a project are looked at and a value
put on these items. The net result of all the costs and benefits to a development determines if
the project is viable and sustainable. Again this is originally an international practice but today
is relevant in terms of an Irish context.
Finally the method of creating this tool has been investigated with the focus on Microsoft Excel
and the VBA function in Excel. This will be the starting point for the tool as the computer
programming code associated for with VBA has been studied and the basics learned so as to
get a strong foothold when starting to create the tool. A timeline for works in the
implementation phase has also been included which has realistic targets set out as well as a
step by step guide as to how the next phase of the project will be completed.
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1.0 Introduction
Sustainable design and sustainable construction cannot be understood without first knowing
what sustainable development actually means. By now many people know where the meaning
of the term came from back in 1987 in the Brundtland Report published by the United Nations
which stated that

“Sustainable development is development that meets the needs of the present without
compromising the ability of future generations to meet their own needs” (United Nations,
1987).
This definition is what the entire area of sustainability is based on and even though the report
is 27 years old, today the definition has not changed and is still as valid as it was back in 1987.
In recent years nationally and globally there has been an increased awareness of sustainability
and sustainable development particularly after the recession hit Ireland in 2008. When
reviewing the boom years in Ireland it can be seen that developments were being built all over
the country due to the fact that they could be sold and profits made with no regard for the
environmental, social or economic impacts of these developments. According to the Central
Statistics Office (CSO) in 2006, 88,188 houses were built in Ireland (CSO, 2008), with similar
numbers to be seen from 2003 to 2008. At the time this was seen as a good thing as the economy
was thriving but this development simply could not continue and in the 2011 census revealed
that 14.5% of houses in the country were unoccupied with the most staggering statistic that
30.5% of all the houses in Leitrim were unoccupied (CSO, 2011). Due to these statistics and
the economic downturn planning authorities have become much stricter when deciding whether
a development should be granted permission or not. Planning authorities are now picking up
on one particular change in the Planning Act of 1963 and the Planning Act of 2000 and that is
sustainable development. The 2000 Act states that the aim of the act is

“To provide, in the interests of the common good, for proper planning and sustainable
development” (Planning Act, 2000)
The previous Act did not have the term sustainable in it but it is only really since the recession
that developers and planning authorities have taken notice of the term. The Planning Act says
that developers must show that their development is sustainable but doesn’t say how to do this.
The aim of this project is to alleviate the confusion that exists in this area as there are many
Masters in Civil Engineering (Environment and Energy)
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different aspects to sustainability; social, economic and environmental it can be difficult to
know where to even start sometimes when trying to demonstrate that the proposed development
is in fact a sustainable one. The end product of this project will be a tool to guide the user in
the right direction when looking for a sustainable development. The tool will mostly likely be
in the form of a Microsoft Excel file using the Visual Basic feature that will give the tool an
interface that is easy to use and understand. This will involve the user entering a number of key
elements about their development into the tool and this will then give an output stating what
needs to be carried out and what doesn’t need to be carried out in order for this development
to be a sustainable one.
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2.0 Sustainability: A Review
There are three main components to sustainability; society, the economy and the environment.
Where the three of these interlink is when something is sustainable, not only in terms of a
development but anything in the world. Figure 2-1 below demonstrates this and is wideley used
as an aid to visualise the concept of sustainability.

Economic

Social

Sustainability

Environment

Figure 2-1 Three Pillars ofSiisiainahility (Penn State Col/eye ofEnytneeriny. 2014)

One of the best examples to show sustainability and sustainable development is in construction.
A development may be the most economically sound developments in an area but it is due to
the fact that the materials used aren’t economically friendly. This can then lead to society
disliking the development meaning not all of the three pillars are met. Similarly the
development may be the most environmentally friendly which is perceived extremely well in
society but costs too much also isn’t sustainable. A balance has to be struck between these three
key elements for a development to be truly sustainable.

2.1

Social Development

Social development can often be the most difficult parameter of sustainability to measure.
Economic development and environmental development can be easily measured and recorded
Masters in Civil Engineering (Environment and Energy)
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with numbers but this is not always the ease with social development. One person’s views and
opinions can be extremely different to the views of another person. How an area is seen also
falls under social development. For example if a development is built in the heart of the
countryside not many people who live in a city would like to live there or a disadvantaged area
is less likely to attract businesses. One of the more well-known and well documented areas
where social development has taken big leaps forward has been Ballymun in the north side of
Dublin. Back in the 1960s there was a need for housing in Dublin so seven multi-storey towers
were constructed to accommodate the need for housing. The social needs and requirements of
the people were not considered however and this led to social problems in the area. As this
became a disadvantaged area people were less inclined to set up businesses there which
negatively affected the economic development in the area. These tower blocks become run
down and eventually had to be demolished starting the regeneration of the Ballymun area. The
first tower was demolished in July 2004 but the regeneration project as a whole began in the
late 1990s. Ballymun Regeneration Ltd was set up by Dublin City Council to plan and
implement the regeneration plan. The plan not only focused on housing but also on the
community itself which is something that was neglected when the towers were built in the
1960s. Community centres. Arts centre, sports and leisure facilities, parks and a town centre
designed to replace the shopping centre have all been constructed to give a greater sense of
community in the area (BRL, 2012). A Ballymun Tidy Towns committee has been set up
adding to the community spirit in the area and also improving the local environment which
makes the area more sustainable as a whole.

2.2

Economic Development

Economic development can be clearly measured and the best case study to show this is Ireland.
Ireland was prospering in the Boom days but has stalled considerably since the recession hit in
2008/2009. Just look at the statistics for Ireland and it is clear that the nation was prospering
but has taken a dramatic fall, unemployment rates in Ireland rose from 4.9% in 2008 to a peak
of 15.1% in February of 2012 (CSO, 2014). This statistic has fallen in 2013 to 12.4% which
indicates that the economic climate is looking a bit more positive. It must also be noted however
that the number of people emigrating out of the country has also risen which would account for
a portion of the decrease in unemployment. In the year ending April 2013 there were a total of
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89,000 people emigrated which increased from 87,100 the previous year. The graph below in
Figure 2-2 shows the migration levels in Ireland for the last 10 years and it clearly shows that
Ireland was a prospering country with net immigration into the country up as far as 2007 but
as soon as the recession hit the opposite started to happen and there have been more people
leaving the country than coming into the country since 2009.
Mkji atioii

000

I- 150
Immigration
Emigration
-

100

Net migration

- 50

■ -50

-100
2003

2005
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2013

2-2 Mitral ion lc\'el.s in Ireland (CSC). 2012)

In terms of sustainability economic development, as with the other two pillars, is vitally
important for a development to be sustainable. In the current climate a development be it
commercial or private the development needs to make financial sense and there also needs to
be a need for such a development. Many would argue that there doesn’t need to be houses built
in Ireland or many more commercial units built given that there are so many other units in
existence that are currently unoccupied. Also if a business is to open up in Ireland it can be a
difficult time as people generally are spending less money as they need to save and pay
mortgages on houses which were at an inflated price in the Boom years. Unemployment and
emigration are just two aspects of show just how far Ireland has fallen in terms of economic
development. GDP growth in the country fell also from 5% in 2007 to 0% in 2012 (ESRl,
2013)
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2.3

Environmental Development

There has been a heightened awareness of environmental development and improvement in
recent years particularly since the benefits of having an environmentally friendly development
have been highlighted. The Building Energy Rating (BER) was introduced to Ireland in 2007
so that all buildings that are built, sold or rented have an energy performance rating. This then
encouraged developers to construct more energy efficient developments. With fossil fuels
running out renewable energy has become increasingly popular in recent years and this market
will only grow given the EU targets on energy by 2020. 20% of energy produced in EU Member
States must come from a renewable source by the year 2020 (European Commission, 2014).
Ireland has a specific target of 16% by 2020 and given that these targets are legally binding EU
Member States have no choice but to achieve these targets. A progress report was published on
the 27^'^ of March 2013 and by 2010 most Member States had already reached the 2011/2012
interim targets.
Environmental development isn’t just all to do with renewable energy and targets set out by
the EU. A developiTicnt can also negatively affect the environment it sits in in terms of
destroying habitats and plant life, discharging waste into rivers and streams and also releasing
carbon emissions into the atmosphere. For large developments Environmental Impact
Assessments (EIA) must be carried out as part of the planning application process to determine
the likely affects the development will have on the environment. The Environmental Protection
Agency (EPA) produced a guidance document in March 2002 detailing the process involved
in an EIA highlighted in Figure 2-3.

-------- ► Proposed De\ elopment

'I
Examine the Impacts on the EnvironmeBl

1

___

Significant Likeh
.\dverse Impacts

Positive. Residual
or No Impacts

Propose Mitigation
Measures

Einalise
Design

Incorporate Resisions
into Design

.\pply for
Development Consent

Figure 2-3 E/A Flow Cluiri (EPA. 2<l()2)
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An EIA assesses a wide range of areas which are also highlighted in this guidance document.
These include:
Human Beings
Flora and Fauna
Soil
Water
Air
Climatic Factors
The Landscape
Material Assets, including the Architectural and Archaeological Heritage, and the
Cultural Heritage
•

The Inter-Relationship between the Above Factors

Depending on the type of development that planning pennission is being sought an FIA may
or may not be required. A list of the developments that require an FIA are listed in Schedule 5
of the Planning and Development Regulations 2001 to 2002. These developments will be later
used when creating the decision making tool.
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3.0 Sustainability in an Irish Context
Now that sustainability has been defined it is important to review and discuss the legislation
that has an effect on sustainability in an Irish context. Legislation in Ireland with regard
sustainable design in construction is quite limited. There are a number of guidance documents
available known as ‘Best Practice’ documents but these documents are not tied in with any
legislation meaning they do not have to be followed and there won’t be any consequences as a
result. As mentioned previously The Planning Act 2000 is the primary document in Ireland
when it comes to constructing a development. The Panning Act along with each County’s own
development plan will often dictate whether a development can be constructed be it a housing
development or a commercial/industrial development. The Building Regulations and Building
Control Act are also relevant to every development in Ireland which have implications for how
a development looks and performs. In terms of European legislation that affects Ireland the
clear and obvious one would be the EU 2020 Climate and Energy Package which have specific
targets for Ireland in terms of renewable energy and carbon emissions.

3.1

The Planning Act 2000

The Planning Act 2000, which had a number of amendments in 2010, is the document that
planners use to guide them when deciding whether a development should be given planning
permission or not. The term sustainable is used quite a lot throughout the act but there is no
definitive explanation as to what is deemed sustainable. It is very much open to interpretation
and what one planner sees as sustainable another development may not.
The perfect example of this was seen when a number of phannaceutical companies in
Ringaskiddy Cork applied for planning permission to erect six large wind turbines to generate
their own electricity and save costs (planning Nos. 114943, 114944, 114945, 114946). It made
economic sense as these companies have extremely high electricity bills so producing their
own electricity made financial sense. It also made sense environmentally as the wind turbines
produce electricity without emitting CO2 into the atmosphere like conventional coal or gas
generation stations. The problem was the social side as there are approximately 1,200 people
living in the area which meant it affected them in terms of aesthetics and possible shadow
flicker and noise depending on how close the residents were living to these turbines. Planning
Masters in Civil Engineering (Environment and Energy)
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permission was granted for the turbines after senior planner in Cork County Council Paul
Murphy recommended that permission be refused. An appeal was made lodged against these
turbines which included an appeal from retired senior planner Tricia Treacy. Mr. Murphy
argued that the harbour had been designated “one of the finest natural harbours in the world”
and would be “excessively visually obtrusive” [National Wind Watch, 2012). To be truly
sustainable a development must have a balance between social, economic and environmental
issues and these turbines were not fully sustainable as they disrupted the views and aesthetics
of the region.

3.2

Building Control Act 2007

This act first came into existence in 1990 but a new updated Act was published in 2007 by the
Department of the Environment, Community and Local Government (DECLG) and was signed
by the president on April 2C* 2007. The 2007 act is in essence an updated version of the 1990
act which had three primary areas it focused on:
•

Creation of the Building Regulations- building standards, workmanship, access,
materials, conservation of fuel and energy

•

Creation of the Building Control Regulations- commencement notices, fire certs, fees

•

Giving powers of enforcement and inspection

(DECLG, 2013)
As the 2007 act was bom out of the 1990 act the principle remained the same just with updated
standards but also gave
•

Further enforcement powers to local building control authorities

•

Details the requirement of certain building professions to register their titles with the
relevant bodies such as the Royal Institute of Architects of Ireland and the Society of
Chartered Surveyors

•

Legal Transposition of relevant parts of EU Mutual Recognition of Professional
Qualifications Directive (2005/36/EC of September 2005)

(DECLG, 2013)
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3.2.1 Building Control Regulations 1997-2014

The Building Control Regulations first came into force in 1992 and were then superseded in
1998 by the 1997 regulations. They were then amended in early 2014. These regulations apply
to new buildings, extensions, material alterations and changes of use. The regulations give
basic powers of inspection and enforcement to building control authorities and they do so by
two means:
•

By requiring commencement notice of works (change of use) with a fee

•

Requiring a Fire Safety Certificate for most buildings

(DECLG, 2013)

3.3

Building Regulations 2013

The Building Regulations 1997-2013 were a direct result of the Building Control Act. To
comply with these regulations the Technical Guidance Documents (TGDs) were produced.
These documents detail how a development should comply with the regulations. The TGDs
include:
Part A - Structure
Part B - Fire Safety
Part C - Site Preparation and Resistance to Moisture
Part D - Materials and Workmanship
Part E - Sound
Part F - Ventilation
Part G - Hygiene
Part H - Drainage and Waste Water Disposal
Part J - Heat Producing Appliances
Part K - Stairways Ladders Ramps and Guards
Part L - Conservation of Fuel and Energy - Dwellings
Part L - Conservation of Fuel and Energy - Buildings Other Than Dwellings
Part M - Access and Use
(DECLG, 2013)
Masters in Civil Engineering (Environment and Energy)
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Not all of these parts will be relevant to the decision making tool that is being created in the
next phase of this project. However a number of them will such as Part D - Materials, Part H
- Drainage, Part L - Conservation of Fuel and Energy and depending on the development
possible Part J - Heat Producing Appliances.

3.4

EU 2020 Climate and Energy Package

While the EU 2020 Climate and Energy Package has been devised by the European Union the
targets set out directly affect Ireland as if these targets are not met Ireland will be imposed with
heavy fines. As mentioned briefly earlier the EU 2020 targets have three main aims:
1. Reduce greenhouse gas emissions in member states by 20% based on 1990 levels
2. Increase the percentage of renewable resources for energy production by 20%
3. Increase the EU’s energy efficiency by 20%
EU leaders set out these targets back in 2007 with the aim of Europe becoming a highly energy
efficient and low carbon economy and the targets came into force in 2009. Each member state
was given a specific target with Ireland having a target of 16%. Within the 20% target for
renewable energy there is also a target of 10% of all vehicles to be powered by a renewable
fuel source or electric. This area does not fall within the remits of this project as the focus is
primarily on building as opposed to transport.
According to the European Commission there is a possibility that the target of 20% reduction
of carbon emissions could be increased to 30% if “other major economies in the developed and
developing worlds commit to undertake their fair share of a global emissions reduction effort”
(European Commission, 2014). The European Commission have produced a report
investigating the effects and costs involved in increasing the target from 20% to 30% which
includes assessing the risk of earbon leakage. Carbon leakage is when businesses, for cost
reasons, transfer their production to other countries that have more relaxed constraints on
greenhouse gas emissions. This then leads to an increase in carbon emissions globally as
businesses will continue production as normal without the financial costs from strict carbon
emission constraints in Europe.
The 2020 package has four main areas in which these targets are to be met:
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•

Reform of the EU Emissions Trading System (EU ETS) - cutting industrial greenhouse
gas emissions most cost-effectively.

•

National targets for non-EU ETS emissions - binding annual targets for reducing
greenhouse gas emissions from the sectors not covered by the EU ETS such as housing,
agriculture, waste and transport

•

National renewable energy targets - Ireland’s target is 16%

•

Carbon capture and storage - capturing the carbon dioxide emitted by industrial
processes and storing it in underground geological formations where it does not
contribute to global warming.

3.5

EU Emissions Trading Systems (EU ETS)

The EU ETS is a legally binding piece of legislation that operates on a ‘cap and trade’ system
with the European Commission describing it as ‘a cornerstone of European Union's policy to
combat climate change’. The European Commission explain the EU ETS extremely well in a
video posted on their YouTube channel on March 18^^ 2014 titled The ‘EU Emissions Trading
System explained’ (European Commission, 2014). The system operates by allowing factories,
power stations etc. a set amount of emission allowances. This sets a limit or a ‘cap’ on the
amount of emissions that these industries can produce per year.

Figure 3-/ EU ETS Cap (European Commission. 2014)

If one industry has surplus allowances they can sell them to an industry that is going to exceed
their allowances for the year.
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Figure 3-2 EU ETS Trading System (European Commission. 2014)

Each year the cap is reduced whieh forees industries to reduce their emissions or faee fines
from the EU.

Figure

EL' ETS Cap (European ('omttiission, 20l4)

Since the introduction of the EU ETS the projected figures on carbon emissions state that by
2020 emissions from the sectors that are involved in this programme will be down by 21% on
2005 figures and will be reduced by 43% by 2030 with the EU ETS covering 45% of the total
emissions produced in Europe (European Commission, 2014). The remaining 55% of Europe’s
emissions is made up from housing, agriculture and transport but this does not include the
aviation industry which is treated separately.

3.6

Sustainable Energy Authority of Ireland (SEAI)

SEA I was set up to aet as Ireland’s national energy authority as a direct result of the Sustainable
Energy Act 2002. SEAI's mission is to

“play a leading role in transforming Ireland into a society based on sustainable energy
structures, technologies and practices ” (SEAI, 2014)
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SEAI aim to accomplishing their ongoing mission by providing advice to Government and the
publie on matters ranging from homes, businesses, sehools and communities as a whole. Their
primary foeus is obviously on energy but in particular renewable energy.

3.6.1 SEAl's Influence on Homes

SEAI devised the BER assessment for homes which was mentioned briefly earlier. Depending
on the energy efficiency of a house a rating ranging from A1 to G as shown in Figure 3-4.
CCAP \Av««ort X.Y
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Figure 3-4 BER Ratings (SEAL 2013)

As mentioned previously any house that is built, sold or rented must have a BER and this has
encourage developers to strive for more energy efficient houses. There are also BER
assessments for commercial buildings.
This section of the SEAI website also gives tips and advice on how people can save money
from more energy efficient appliances, heating a home for less and also fuel cost comparisons.
The Power of One Street initiative is also located here. This was set up to show that
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homeowners, sehools and businesses can all reduce their energy bills and carbon emissions for
little to no extra costs. Thirteen families, a school and a GAA club were used for the initial
study and by following five simple steps they were able to reduce their annual energy bill on
average by 20%. The five steps are based on:
•

Space heating

•

Domestic hot water

•

Small power

•

Lighting

•

Cooking

The issue of space heating essentially means heating the building, be it a home or a commercial
unit, using the minimxum amount of heat. This is done by using the heating systems and controls
such as timers, thermostats and radiator valves. These simple and cheap measures are the first
steps towards reducing energy costs by up to 20%.
Determining how much hot water a home requires and when it is need is the basics behind step
2. More simple measures to improve this include using an immersion heater timer, a lagging
jacket to surround the hot water cylinder and a cylinder themiostat to moderate the temperature
of the water.
Step 3 involves using electrical appliances more efficiently to reduce their energy consumption.
This includes turning off televisions fully instead of putting them on standby, setting the
washing machine to a lower temperature and keeping the temperature of the freezer at -15° as
opposed to -18°. Also using more energy efficient appliances will help in this section. Electrical
appliances have a similar energy rating to the BER meaning there are some appliances which
will use less energy over its lifetime as a lower rated appliance with little to no variation in the
purchase price of both items.
There are two essential tips for step 4 that must be followed; only using artificial light when
necessary and turning off lights when they are not needed. Other tips like replacing light bulbs
with compact fluorescent lamps (CFLs) which use 80% less electricity and can last up to lo
times longer as regular bulbs (SEAI, 2009).
The final step in this scheme is essentially changing cooking habits in the home. Simple things
like planning so that only one main meal is cooked in the home per day, putting lids on pots
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when boiling water and reducing the heat and using the oven for more than one item all
contribute to reducing the overall electricity costs to a home.
These steps could be easily incorporated into the decision making tool that is being created as
part of this project. Some steps such as the home cooking may not apply to commercial units
but they are valid however in staff canteens. Adopting these methods from the outset can have
significant savings for a development and this has been shown in this scheme set up by SEAL

3.6.2 SEAI and Businesses
According to SEAI the public sector will improve its energy efficiency by 33% and in doing
so will be the example to follow for all sectors who wish to make similar savings. SEAI through
the Your Business section of their website have developed a “comprehensive support and
engagement programme” which will help the public sector reach these targets. SEAI offers
training and support services free of charge to Government departments to help them reach the
target of 33%.
This section also provides advice to ‘Large Energy Users’ and also Small/Medium Enterprises
or ‘SMEs’ as they are more commonly known. The main focus for much of this section is to
provide guidance and support for businesses so they can reduce their energy costs. There are
three additional sections that again provide guidance and advice for energy saving methods in
a business; Quick wins, Technology and Resources. One noteworthy section is the Technology
section. Two simple drop-down menus where the user selects a type of technology e.g. Building
Management Systems, Combined Heat and Power, HVAC etc. can be selected as shown below
in Figure 3-5 with advice given for each type of technology selected.

Energy technologies
Find detailed information on energy saving opportunities
for the most common technologies.

Buildings

Select technology here

Industry

Select technology here

Fii'tiiv 3-5 SEA/ Tcchnolo^v Options (SEAI. 2(1/3}
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3.6.3 How SEAI Affects Schools

The school section on this site focuses on education more than reducing the energy cost of a
school. Students of both primary and post primary schools are encouraged to take the energy
reduction measures that they learn in the classroom to the home in an effort to reduce energy
costs all round.

3.6.4 SEAI in the Community

The Sustainable Energy Communities Programme was set up by SEAI specifically for this
section. The focus of this plan is to
“stimulate a national move towards sustainable energy practice through demonstration of
best practice in six exemplar communities by 2015, which in turn will inform and build
capacity through the SEC NetwH)rk ” (SEAI, 2013)
The reason for this programme is so that these exemplar communities can be used as examples
across the country to encourage communities to follow these examples so that national and EU
targets can be met.
An SEC is a community, usually a town or village, which work together and aim to as best as
possible to use renewable energy and develop decentralised energy supplies. Specific targets
are set and then progress is monitored continuously. SEAI say that these SECs are not just
about one person carrying out one action or a number of actions but more about how all these
actions work together which “are integrated to achieve more than the sum of the parts” (SEAI,
2013).

3.6.5 SEAI Funding

Not only does SEAI provide guidance to people it also offers grants to people who wish to
upgrade their homes to be more energy efficient. There are also grants and funding available
for ‘Better Energy Communities’ as well as a number of EU funded projects for development
and research. The issue with this funding is that they are all out of date and no longer available
on the commercial aspect of the funding. The original plan for this was that the tool would
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highlight any available grants or funding that is available. Unfortunately this is now not an
option as the only funding which is currently available is to improve domestic houses.
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4.0 Sustainable Design Internationally
A number of countries throughout the world have developed their own sustainability analysis
tool or assessment. These assessments set the benchmark and the standard that needs to be
reached for a development to be sustainable within that country. In the UK there are two
assessments available; BREEAM and HalStar, In Germany there is DGNB and in the USA
then have LEED. Each assessment varies according to the legislation that is in place in their
respective countries. They also have their own unique scoring and rating system which
encourages users to achieve the best possible rating possible as a good score gives the
development a good name and also results in reduced running costs.

4.1

BREEAM

The British Research Establishment Environmental Assessment Method commonly known as
BREEAM. This assessment is a UK model which was first launched in 1990. The assessment
can be carried out on a wide ranging set of developments as there are assessment methodologies
made out for the different types of developments. They all how however follow the same
footprint. There are 10 headings that a development is assessed on:
Management
Health and Wellbeing
Energy
Transport
Materials
Waste
Water
Land Use and Ecology
Pollution
Innovation
Under each heading there are a number of questions asked of the development and depending
on the answer submitted credits are awarded as per the answers given. At the end of the
assessment the credits are added up and a final score given. There are certain criteria that have
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to be met by a development for it to achieve the best possible score available. There are a
possible 100 credits available in this assessment with an additional 10 credits available for
innovation and going beyond the criteria required to perform well in this assessment. The
scoring system for a BREEAM assessment range from;
•

Pass > 30

•

Good > 45

•

Very Good > 55

•

Excellent > 70

•

Outstanding >85

A star rating from 1 to 5 stars is also provided (BREEAM, 2011).
Since its launch in 1990 according to the British Research Establishment over 250,000
developments have had an assessment carried out and not just in the UK either it has been used
in over 50 countries throughout the world (BREEAM, 2013) making this assessment one of
the most popular assessments currently in existence. One extremely beneficial aspect to a
BREEAM assessment is that the assessment is carried out by a trained independent assessor
which eliminates any bias that developers or clients would have if they were to carry out the
assessment themselves.

4.2

LEED

This is the American sustainability model called Leadership in Energy and Environmental
Design (LEED). This assessment is similar to BREEAM in that it also has a number of
categories where credits are awarded and a score rating is given at the end of the assessment.
The categories assessed are:
•

Sustainable Sites

•

Water Efficiency

•

Energy & Atmosphere

•

Material & Resources

•

Indoor Environmental Quality
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There are also two additional categories depending on the type of development, one for home
developments and another for neighbourhood developments (US Green Building Council,
2014). As with BREEAM there are also additional credits for innovation in design and regional
priority credits. The rating system is also similar to BREEAM in that there are various ranges
of ratings based on the amount of credits achieved.
Certified

40-49

Silver

50-59

Gold

60-79

Platinum

80+

One key difference between the LEED assessment and BREEAM is that LEED bases the
assessment on the US standards and legislation which means it is not the most suitable
assessment for Ireland. In saying this there are a number of American companies when setting
up in Europe state that the development they move into must meet LEED standards. The
Citygate development in Cork is one such example of this. Dell moved into one of these
developments but before construction commenced Dell stated that the development must meet
LEED standards. This resulted in Citygate being the first development in Ireland to achieve
LEED Gold standard (BAM Contractors, 2012).

4.3

DGNB

This model is a German model called Deutsche Gesellschaft fur Nachhaltiges Bauen eV which
translates as the German Sustainable Building Council which when abbreviated is known as
DGNB. A similar trend is seen here also with set categories assessed and a rating system based
on the amount of credits awarded. DGNB assess five categories:
Technical Quality
Process Quality
Environmental Quality
Economic Quality
Sociocultural and Functional Quality
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Site quality is considered separately in this assessment but in the case of urban districts site
quality is incorporated into the five main categories. The rating system is similar to both
BREEAM and LEED but the rating is awarded based on the percentage scored not the amount
of credits. This system also doesn’t have the additional 10 5 for innovation that the previous
two models have. The ratings for DGNB are as follows:
•

Certified

35%

•

Bronze

50%

•

Silver

65%

•

Gold

80%

The layout and stmcture of a DGNB assessment is quite complicated and can be difficult to
understand. This can be seen below in Figure 4-1 where the overall score is located in the centre
with each question and the performance on each question highlighted in a different colour for
each category. This graphic to a person who knows how to interpret it can be quite useful in
that the areas that can be improved are easily seen but to the lay person who has limited
knowledge in the area this can be quite confusing
process

QUALiry.

Fii^iire 4-1 DGS'B Scoriin^ System (DGNB, 2014)
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4.4

Sustainability Tool Most Suited to Ireland

All three of these assessment models have huge benefits when achieving a sustainable
development. These models could be used in Ireland in the future as there currently isn’t any
model specifically designed for an Irish context. With LEED using US standards this may not
be the best model to adopt for Ireland as it uses the American standards and legislation in their
tool. Given that Ireland has a similar climate to the UK and also generally follows what the UK
do the model that makes most sense to adopt for Ireland would be BREEAM. This model is
clearly easy to adapt to fit a countries specific needs as it has been used in over 50 countries all
over the world.

4.5

Sustainable Urban Drainage

Sustainability internationally is not confined to solely the analysis tools discussed previously.
There is also a number of practices which have an international origin but have been sed in
Ireland also. Sustainable Urban Drainage systems, or SuDs as it is more commonly known,
deals with what many people do not consider when designing a development. When a
development is constructed on a green field site there is a dramatic increase in the amount of
hard standing areas where rainwater cannot soak down into the ground and into groundwater
flow. This results in increased surface flow as shown below in Figure 4-2.
i. .11

Figure 4-2 Frc and Post Urhaiiiscilion Surface Flow (Susdrain. 2012)

To combat this drainage systems are put in place to take this surface water and discharge it into
a nearby river preventing pluvial flooding in the area. The problem is that this surface water is
reaching the river too quickly and in many cases the river cannot cope with such large volumes
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in a short space of time and results in the river overtopping its banks and flooding the area.
This can be demonstrated better in Figure 4-3 where the peak flow post urbanisation rises
extremely quiekly and then reduces quiekly again and it is this peak flow that can cause
flooding.

/

»
I

Fi^iiiv

\

\
____

!)i.sch(ir^L’ into Rivers Pre and Post L rhonisntion (Snsdroin. 2012)

SuDs is designed to reduce this peak flow’ through a number of simple yet affeetive measures.
These include:
Source eontrol
Swales & conveyance channels
Filtration
Infiltration
Retention & detention
Wetlands
Inlets, outlets & control structures
(Susdrain, 2012)
These methods reduce or slow down this flow in three main ways:
1. Slow down the speed at whieh the water reaehes the river by directing the flow into
vegetation allowing it to slowly pass through filter strips beneath the surface and then
into the river to mirror the pre urbanisation affeet that previously existed.
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Fi^miiv 4-4 Croiindwdlcr Infillixilion (Siisdniin. 2012)

2. Direct this flow into vegetation which takes in the water to help the vegetation grow
thus reducing the volume.

Fii^iirc 4-5 .4 Rain Garden in Ashby Grove, London (Susdrain. 2012/
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3. Retain some of the water in manmade ponds or wetlands whieh delays the flow of the
exeess water into the river.

Figure 4-6 Con.slnictcd Wetland (Stisdrain. 2012)

These systems are used widely throughout the UK but there are limited examples to be found
in Ireland. In fact on visiting the Irish SuDS website the site is redirected to the UK Sustainable
Drainage Guidance and Tools site which was developed by HR Wallingford. This website
allows locations in Ireland to be analysed using the tools that have been created for SuDs design
as Ireland has a similar climate and is also geographically similar to the UK. These guidance
tools allow users to calculate and estimate a number of key issues associated with SuDs. These
include:
•

Greenfield runoff estimation
Stormwater storage analysis
Rainwater tank sizing for one property
Rainwater tank sizing for multiple properties
Site evaluation for SuDs
SuDs cost calculator
Joint probability analysis
Infiltration design
Water quality SuDs calculator

(HR Wallingford, 2013)
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Sustainable urban drainage systems have been adopted in a number of counties in Ireland with
Dublin City Council has conducted extensive research into the use of SuDs in the form of the
Greater Dublin Strategic Drainage Study which was published in 2005. This resulted in SuDs
being recommended as a method to comply with Part H of the Building Regulations 2010 for
homes.
SuDs will be one item included in the decision making tool under the environment section.
Another item that will be included in the environment section which ties in with SuDs will be
water usage within the development.

4.6

Cost Benefit Analysis (CBA)

As previously mentioned one of the three pillars of sustainability is economic development.
For this reason a CBA should be carried out on a development before it is constructed to gain
a picture of the financial numbers behind such a development. A detailed plan of all expenditure
should be made before a development is started so an idea of how much it will cost to construct
and run the development. The additional capital costs for a development that adopts energy
saving techniques and also environmental benefits through SuDs and water usage can lead to
reduced running costs in the long run. It must be noted that a CBA is not a business plan. A
CBA in simple terms assesses and quantifies all the positive factors associated with a project or
a development. It then identifies and quantifies all the negative aspects of the development. The
difference between the positive and negative aspects determine if the development is a viable
option.
The advantage of carrying out a CBA is that the analysis factors in social costs into the analysis
where in many instances they are omitted as they are not clear cut financial costs that are easily
quantified.

4.6.1 Steps involved in a Cost Benefit Analysis

There are a number of steps involved when carrying out a CBA. From research however there
are some conflicting documents detailing the number of steps involved. Some websites say
there are four steps while others say 5 and more say up to seven steps involved in carrying out
a CBA. For this project a four step guideline has been deemed the most suitable form of CBA
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which has been set out in a website called Economics Lecturer which gives research papers
and learning outcomes for economics and included in this website is a CBA.
Step 1: Identify
The first step involves identifying all possible costs and benefits involved in the project. This
includes both private and external costs as well as the effects on third parties. In a large project
there are can be quite a lot of stakeholders involved in a project who are affected in some way
by a project. For these reasons it is imperative to identify all the possible costs and benefits
associated with a project while also identifying all third parties involved (Economics Lecturer,
2013)
Step 2: Quantify
The second step involved in a CBA is to put a monetary value on all the costs and benefits
identified in Step 1. In most cases this is quite straightforward as placing a monetary value on
construction costs such as acquisition of land, materials and labour. The difficulty comes when
putting a monetary value on intangible costs and benefits such as noise, destruction of natural
habitats, disruption of traffic etc. In many cases this is where stakeholders and policy makers
disagree when carrying out a CBA as one person may put a higher value on a destruction of a
habitat whereas another stakeholder may put a lower value on the same item (Economics
Lecturer, 2013)
Step 3: Foreeast
Foreeasting applies to long-term projects that have a project lifetime well into the future where
there is significant capital investment involved. In this stage an estimate of costs and benefits
over many years are calculated and quantified. The difficulty is in predicting these future costs
and benefits as there is always a degree of uncertainty when predicting future outcomes over a
long period of time. Items such as energy prices are eonstantly changing and these price
variations may have a significant impact on the overall outeome of a CBA. For this reason a
CBA must not assume that the benefits of for one year will be repeated every year meaning an
assessment of uncertainties is required as part of a CBA (Economics Lecturer, 2013).
Step 4: Results
The final part of a CBA is collecting all the data Ifom the previous three steps to determine if
the project is viable and worth pursuing. If the value of the benefits outweigh the value of the
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costs then the projeet is worthwhile as overall it provides a benefit to the community or
business. One possible issue with a CBAA is if it is being carried out by people who have an
interest, be it a financial interest or just supporters of the project, and omit certain data as they
are looking for the project to go ahead (Economies Lecturer, 2013).
For a CBA to be of any use it must be carried out by people who are unbiased and carrying
out the analysis to the best of their ability and inelude all the relevant data that is assoeiated
with the development. In essence a CBA is similar to a sustainability analysis in that it identifies
all aspects of a project from a financial, environmental and social aspect, quantifies them and
places a value on them. The net value of these benefits and eosts deems if the project is
sustainable. Incorporating this into the decision making tool will be done by adding in another
module to the tool which will again ask a series of questions about the development regarding
costs, environmental benefits and social benefits. This tool will not earry out a full CBA as it
would be impossible to create one generic tool that suits every developm.ent as each
development is different and requires a unique Cost Benefit Analysis earried out for that
development. The reason for including this item is to educate people as to what goes into a
CBA and the benefits of carrying out a CBA.

4,7

Public Involvement/Consultation

Public involvement is not always possible when a development is being constructed. But if a
development has the option of asking the public for opinions on how the development should
look then public consultation should be carried out to optimise how the development looks and
how its funetionality. This ean be done by holding public meetings to discuss the development
and get feedback on the proposed development. Surveys can also be sent out to local residents
to get an idea of how they feel about the development. A survey or a public meeting can often
be quite beneficial as the public can often highlight something that hasn’t been seen by
developers such as disruptions to traffic during construction, the history of the site and whether
it would be suitable for such a development. This may not always be suitable for some
developments as they have speeific requirements for sueh a development but it can certainly
be used when determining the fa9ade of a development so that it ties in with the local
environment.
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5.0 The Decision Making Tool
Having conducted research and compiled all the relevant material that is to be included in this
decision making tool the next step will be creating the tool itself. It will be created using
Microsoft Excel and the Visual Basic (VBA) feature in this program. VBA uses specific
computer programming language that will be used to create the tool. Becoming familiar with
this language and understanding how it works through books and online tutorials has been
carried out as part of this research phase. One such book is Excel VBA Programming for
Dummies, 2"^^ Edition. This book explains the language, how it works and goes through
examples of all the functions available in in VBA. This feature has many functions which can
be run by either of two functions; Macros and Userforms. Userforms will be the main focus for
this decision making tool as it provides the user with an interface which makes it much more
user friendly.
Having learned the programming language as part of this research phase the decision making
tool for sustainable design in construction will be an achievable goal for the project realisation
phase. This being said there will be a considerable amount of work to go into writing the entire
code, fonnulating questions to be included and creating a user friendly interface that will aid
developers and clients in their quest for a sustainable development.
When the user opens the tool they will be presented with a home screen which explains how
the tool will work and why this tool has been developed. The user will then be directed to start
the analysis. The Userforms are extremely user-friendly to create in that when a UserForm is
created the form looks like Figure 5-1 below.
UserFormI

nnnnnnnnnfninniiniriinnFPiiriniin^^
Figure 5-1 A Blank L 'serForni in Microsoft Excel
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This can be made bigger and smaller to eater for the requirements of the tool being created.
Toolbox

Figure 5-2 L'.scrFonu Toolbox

Figure 5-2 above shows the commands available to be used in a UserForm and many of these
will be used when creating the tool. A sample UserForm has been ereated in Figure 5-3 for one
aspect to show one possible option for what it will look like. The user selects the location of
the proposed development and depending on the option selected this will determine some of
the outputs from the tool once all the analysis has been eompleted.

Please Select Location of
Development
*■ iUrt»nj
•" Suburban
Town/Village
'' Rural

Close

I

Figure 5-5 Sample Fxeel

This UserForm will be part of the preliminary set of questions that the user will be asked about
the development. Other questions will include:
•

Type of Development

•

Size of Development

•

Size of Site

•

Size of parking area if applicable

•

Number of stakeholders involved
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5.1

Areas Assessed

Given that this tool is still very much in its infancy there are a number of possible options as
to what the tool will look like. One option is that the user will be asked a series of questions
about the development and then based on the answers from these questions an output page will
appear showing all the items that must be included in the development for it to be considered
a sustainable development.
The other option is that the tool would be made on a modular basis. This is where there are
individual modules that the user can select and find out what needs to be done in that module
for the development to be sustainable. The modules would consist of:
•

Energy

•

Water

•

Drainage

•

Environment

•

Social

•

Financial

To get put this into a visual context Figure 5-4 illustrates in a simplified flow of how the tool
will work.

/

j
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Fi^^iire 5-4 Decision Making Tool Flow Chart
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Preliminary questions are asked in the ‘Start’ section. The user then has the option of what are
they wish to analyse first. Each section is independent of the other meaning that the user can
choose to carry out the analysis on specific sections. There will be some crossover between
sections in that there will be similar questions in some sections such as the water section and
the drainage section.
As the project progresses more modules may be added if necessary. This option at present is
the more favoured option as the tool can be created on a module by module basis as opposed
to one big tool that could take the entire third semester to create and still not function as it
should. With the modular based system one module can be made and then another added to it
until all modules are created. The added benefit of this is that if one module doesn’t function
as it should it will not have an effect on the other modules as they are created separately.
The tool will ideally be used when a development is at preliminary design stage where changes
can be made before a detailed design is carried out. This tool will focus on buildings as opposed
to civil works. If the tool was to be expanded further in a later date then including civil works
into this tool may be an option.

5.2

Using the Tool

The tool will be quite easy to use. The user will be presented with an Excel file which will
effectively be the home screen of the tool. Based on the modular system the user will be asked
to select the module they first want to analyse For the purpose of demonstration the drainage
module has been chosen. The user will then be asked about the size, type and location of the
development. Based on the answers submitted the most appropriate type of drainage system
will be suggested. So for a city centre development items such as a green roof and rainwater
harvesting tanks would be suggested to reduce the amount of rainfall flowing into the storm
water drainage network. The use of these systems also allow the development to enhance the
environment by encouraging plant life to grow and the water collected from rainwater
harvesting system can be used to flush toilets in the development, this not only reduces the
amount of water that the development requires but also reduces the costs associated with water
charges. This is just an example of one of the modules in the tool and the rest will follow a
similar layout and procedure. When each module has been completed an output page consisting
of the recommendations from each module will be presented to the user. If there is time in the
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schedule for the third semester this output sheet may possibly have a seoring system for each
item. In simple terms this means that the items that are easiest to earry out will be worth less
points as the items that are more diffieult to earry out and if the user opts to earry out eertain
items on the output sheet a seore assoeiated with those items will be given for that development.
This edueates the student in eaeh of the areas assessed in the tool and highlights the benefits
and costs involved in each option suggested in the summary page at the end of the analysis.
The seoring system has yet to be finalised as the costs involved in undertaking each item have
not been determined as of yet. This will be earned out in the next phase of this project.
As this is tool will be a modular based tool the user will have the option to seleet the relevant
modules that they wish to analyse. If for some reason the user opts not to earry out the analysis
in one particular module they will be asked to complete that section before the output sheet is
presented to them. If they still opt not to carry out that section the output sheet will highlight
the areas that have not been eompleted and based on the scoring system if it is included then a
final seore will not be given as the entire process has not been completed. There will however
be a seore given for eaeh individual module that has been analysed but a final seore eannot be
given until a eomplete analysis has been carried out.

5.3

Potential Challenges That Lay Ahead

One of the main ehallenges that will most definitely arise is breaking down the questions
required into sufficient detail. This will have a eonsiderable bearing on how useful the tool will
aetually be; too simple and people will think it is a waste of time, too eomplex people just will
give up on the tool and forget about it. Striking a balanee between these two extremes is where
the tool aims to be and this will prove to be one of the biggest challenges to overcome.
The obvious ehallenge that will arise is time. Even with the entire summer and even the final
few weeks of semester 2 available time will still be an issue when it comes to carrying out and
completing this project. Considerable amount of time and effort will have to go into this projeet
to reaeh the required standard of masters level. Time management will be of the upmost
importanee for this projeet. It will be essential to spread the workload out evenly over the third
semester and utilise the time available to prevent a build-up of work in the final few weeks of
the projeet.
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As sustainability deals with the soeial aspect of development it can often be quite difficult to
quantify these aspects and to eliminate any subjectivity that is often associated with
sustainability. Quantifying these aspects will prove to be one of the biggest challenges that will
be faced after breaking down each section into the detail required.
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6.0 Methodology and Plan for Project Realisation Phase
Much of the work involved in this tool will consist of writing the code. Before the tool can be
created though a detailed breakdown of each individual module will have to be carried out.
This will involve breaking down each section even further than has been done as part of the
research down to the exact questions being asked in the module, the analysis being carried out
such as calculations, how the tool will look and the outputs from each individual module. This
will take up considerable time in the implementation phase of the project as getting the details
right before the tool is created is what will determine whether or not the tool will be useful to
people who would use it. The time given for this is up as far as June 20^*^ so the project
supervisor can critique and suggest possible solutions to each module.
From June 20^*^ until August 20'*^ will be when the tool itself will be created using VBA. The
modular based system which was suggested in the progress report interview in week 5 will be
adopted so the tool can be built in stages or modules. This allows each module to be created
individually and added to the overall tool once it has been tested and confirmed that it works
correctly. The benefit of this is that if one module doesn’t work correctly it will not have an
effect on the whole tool itself and can be taken out and modified while still leaving the tool
operational. This would not be possible if one big decision making tool was being created and
one bug in the system rendered the whole tool unusable.
August 20^*^ until September 1^‘ will consist of testing the tool and clearing up any problems
that arise from the testing. Testing will involve a number of people, most likely classmates and
family members to test the tool and to give feedback from the tool. This is also where the tool
will be validated as it has the whole point of the exercise is that it will provide the user with
the same answers if the same test is carried out a number of times.
Throughout this implementation period the report that will accompany this tool will be
constantly added to and compiled over the entire implementation phase. A draft will be ready
for correction by the project supervisor when lecturers return to college on September

By

that stage there should hopefully only be small items left to carry out and there will only be
minor corrections to be made as well as preparing the presentation that will be given to lecturers
and external examiners.
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A Gannt chart has been included in Appendix A so that a realistic timeline for works has been
set out on a week by week basis. This not only useful for the third semester of this projeet but
it also focuses the mind now on what needs to be done in the next phase of this project.
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Executive Summary
This report details the creation and testing of a decision making tool for sustainable design in
construction. The model has been based on the UK based sustainability assessment called
BREEAM which has ten areas assessed with various weightings for each area. An additional
section has been included to correspond with the BREEAM model which has an extra 10%
available for innovation with this tool having an additional 10% for public consultation,
something that can often be overlooked in a development. An initial questionnaire has also
been compiled to detemiine the user’s level of experience in terms of sustainable design.
Depending on whether the user has limited experience the user will be given additional lead in
questions which explain why each area has been included in the assessment.
The decision making tool was introduced to an industry expert to get feedback on the merits
and uses of such a tool in Ireland, given that there is no designated tool currently for Ireland
and a number of developments have used either the BREEAM model or the American model
called LEED for a sustainability analysis.
Finally the assessment was then tested on a number of case studies and a comparative analysis
undertaken on these case studies. The first development being the CREATE building in Cork
Institute of Technology, a development less than twelve months old and designed with EU
2020 targets for energy in mind. The CREATE development scored quite highly achieving
72.76% ‘Excellent’ status in the assessment created. The second case study, the main campus
building in CIT, was also tested which was constructed in the 1970’s at a time when
environmental preservation and pollution were not as topical as they are today. As expected
the main campus scored a mere 26.41% which is unclassified in this assessment. A comparative
analysis between the two case studies was carried out to see the differences in construction
methods and attitudes towards sustainability have changed in 40 years.
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1.0 Introduction
This phase of the project deals with the creation and testing of the decision making tool for
sustainable design in construction. As research progressed it was decided that there would be
an initial questionnaire followed by the main assessment tool. Each module, which is explained
in greater detail later in this report, has a number of questions that the user must answer with a
number of credits being awarded based on the answers selected. These credits are then
multiplied by a weighting factor to give an overall score for that module. The scores for each
module are then added to give a final overall score for the development.
The need for such a tool in Ireland is of the utmost importance given that in the current
economic climate planners need to know that a development is sustainable before granting
planning permission. With a number of sustainability models currently in existence
internationally and a number of these models used on a handful of developments in Ireland
there is a clear need for such a tool for Irish developments. Mahon Point Shopping Centre in
Cork and Grand Canal Offices in Dublin are BREEAM accredited while Genzyme, a
pharmaceutical research company, in Waterford was the first development in Ireland to be
LEED accredited, with City Gate in Mahon Cork being the first LEED Gold Standard
development in Ireland. This has been made even clearer with the news that John Cleary
Developments is to begin construction of a €45m development at Albert Quay in Cork which
will comprise of offices. What is important about this news is that the development will be
designed to LEED Gold Standard, the American sustainability assessment model. It highlights
even further the need for such a tool to be specifically designed for Ireland.
This tool aims to bridge the gap between what currently exists in this field which is very little
to what is in existence internationally; the UK model called BREEAM. This model when
compared to other international models such as the German model DGNB and LEED is the
best suited model for Ireland given that the Irish and British climates are quite similar. The
model created will then be tested on a development and also introduced to industry to gain
valuable feedback on the tool on where improvements could be made. Having an assessment
tool that has the same basic structure as that of BREEAM has many benefits, the first being
that the structure of this model stimulates interest in sustainable design in a concept that is
relatively unknown in Ireland given that it is comparatively related to a recognised international
model.
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Furthermore this assessment allows clients or developers to attain an idea of how their
development could score in a BREEAM assessment without having to invest both time and
money in hiring a registered BREEAM assessor to complete a complete analysis. With this
knowledge they can then decide if they want to pursue a full BREEAM analysis.
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2.0 Format of Analysis Tool
The tool has been created using Microsoft Excel and Visual Basic (VBA). As mentioned in the
project development phase of this project, VBA has a specific programming language
associated with each feature of a userform. Each userform has its own set of programming code
and can be changed using the Developer tab in Excel which allows for the code to be altered
or added to in a window such as that shown in Figure 2-1.
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Figure 2-1 Sciniplc I BA code

The entire code has been included as well as the decision making tool itself on a CD attached
to this document.
The tool itself in effect is made up of two models within the one Excel file. There is an initial
sustainability questionnaire which determines the user’s level of experience in tenns of
sustainable design. This is a short questionnaire with multiple choice answers which the user
must complete before going on to the main analysis tool itself The main assessment can then
be carried out once the questionnaire has been completed. Having researched various
sustainability assessment models internationally from BREEAM in the UK, FEED the
American model and DGNB the German model it was decided areas assessed in this tool would
fall in line with BREEAM which is made up of ten areas, each of which have various different
weightings for each module. These modules and weightings, as shown on the following page,
have been adopted for this assessment with the questions themselves being created specifically.
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Management - 12%
Health and Wellbeing - 15%
Energy - 19%
Transport - 8%
Water - 6%
Materials - 12.5%
Waste-7.5%
Land Use & Ecology - 10%
Pollution - 10%
•

Public Consultation - 10%

This model is designed for the UK which has quite a similar climate to Ireland and in many
cases when it comes to engineering Ireland often follows what the UK does. There was for a
time the idea of creating a hybrid model combing BREEAM, LEED and DGNB that would
combine all three of these assessments but it was decided that only one assessment tool would
be used as a point of reference as it would be quite difficult to compare a model that was in
essence the combination of a number of models as each model is different and weighted
different so a comparison could not be made. The benefit of having this assessment using a
relatively similar format to BREEAM are twofold; firstly it can stimulate interest in a
BREEAM assessment for someone who has very little knowledge in the area. Secondly once
this assessment has been carried, out depending on the score achieved, the client has the option
of undertaking a full BREEAM analysis in the knowledge of a potential score from a BREEAM
analysis.
When the user opens the Excel file they are presented with the first userform which explains
what the tool is about and why it has been created. The user is then invited to begin the analysis
as can be seen in Figure 2-2.
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A Sustainability Analysis for the Detailed Design Phase of Commercial
Buildings in Ireland
The purpose of this tool is to provide guidance to developers in terms of constructing a
sustainable development. The tool operates similar in a simiair manner to BREEAM made
by BRE. A credit score system has been adopted so to provide a strucutre to sustainability
analysis. This credit rating system eliminates any subjectivity that can often be seen in
sustainability. This tool also acts as an educational tool and highlights any improvements
that could be made to the development in order for it to score higher in terms of
sustainable design. To start the assessement simply click Begin.

Begin

Figure 2-2 hiiliul IiUroduclory UserFonu

This first userform gives the baekground of the tool, why it was created and the benefits of
such a tool. Once the user has read this page they move on to the next phase of this model.
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3.0 Initial Assessment of Users Knowledge of Sustainable Design
As mentioned previously in chapter 2.0 the primary purpose of this questionnaire is to
determine the user’s level of experience when it comes to sustainable design practices. The
reason this has been included is to guide users and educate users who have relatively little
knowledge or experience when it comes to sustainable design.
If the user has high levels of experience they have the option of having these additional
questions being made available to them. Before the questions are presented the user is given
some background to the questionnaire and the questions. A number of the questions relate to
the early 2000’s - this is to determine the practices that were in place in terms of sustainable
design when changes were made to the Planning Act. In 2000 a new Planning Act was brought
into force as the previous act dated back to 1963, which included a number of changes. The
change of note that relates to the sustainable design is the inclusion of the word sustainable
when the act stated:
“to provide, in the interests of the common good, for proper planning and sustainable
development” (The Planning Act, 2000)
The user is presented with Figure 3-1 before the questionnaire which explains why these
questions have been included.
UserPonmi

Initial Questionnaire
Before any analysis can be carried out a brief questionnaire has been created to
determine the user's level of experience when it comes to sustainable design. The
level of experience will determine whether or not supplementary lead in questions
will be given as part of the analysis. Prior to the year 2000 sustainable design was
not part of the Planning Act but since then it has been integrated into legislation and
a number of questions have been aimed at this time to determine what the practices
were when the changes were made. The remaining questions relate to current
practices.
Start Questionnaire

Figure 3-1 huroducliou to Qucstiounciirc

The user can then start the questionnaire once the initial two messages have been read and they
understand why the questionnaire has been produced.
Question 1 gauges the user’s initial attitude to sustainable design. The question is simple; what
are the user’s thoughts when they think of sustainability and sustainable design. The user then
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has four answers to choose from based on which answer suits their experience and attitudes
towards sustainable design which can be seen in Figure 3-2.
UserFormS

Question 1
Today when someone asks you about sustainbility and sustainable design what
are your initial thoughts?
No knowledge of the area and very little interest in such work.
'' I know about the topic but have not put many of these practices into use.
I try to encorporate sustainable practices into developments I work on.
I have a great depth of knowledge in this field and have experience in working in this
area including implementing many sustainable design measures.

Next

Figure 3-2 Question I of Qiu’stionuciin'

Depending on the answer selected by the user a score is sent to a hidden worksheet that the
user is not able to see with the analysis carried out in the background.
In addition to this if the user selects that they have quite a lot of experience and knowledge in
the area they are presented with Figure 3-3 which allows them to either skip straight to the
analysis or continue with the questionnaire. Either way the user will still have the option of
having these supplementary questions if they so wish.
Us«rform4

As you have answered Question 1 saying you have a great deal of experience
in sustainability and sustainable design it is not necessary to continue with
the questionnaire any further if you so wish. You can either continue the
questionnaire or skip straight to the analysis.
Continue with questionnaire
Next
" Skip to analysis.

Fi<^uiv 3-3 Option to Users with Hip,h Levels of Experience

Should the user elect to continue with the questionnaire or in fact they have chosen one of the
other previous answers in the first question they move onto the next question.
Question 2 relates to projects prior 2000 when the changes had been made to the Planning Act.
The question asked the user whether sustainable design was ever mentioned or put into practice
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at this time. The answers to choose from are either Yes or No. If however the user selects yes
then an additional dropdown menu appears which can be seen in Figure 3-4.
UserformS

Question 2
In jobs prior to the year 2000 was sustainable design ever mentioned or put into
practice?
No never

• Yes
Please Select the most relevant answer

1
Back

Next

Fli^iire 3-4 Oncsiion 2 oj Oucsiioiiniiirc

Question 3 asks about the environment as it is one of the three pillars of sustainability. Again
this question is relation to jobs prior to 2000. Question 3 and the multiple choice answers can
be seen in Figure 3-5.
Question 3
Again in reiation to jobs prior to 2000 was preserving the environment a main priority
for you the deveioper and or the ciient you were working for?
No not on previous jobs as I knew very little about the damage being done to the
environment at the time

A client specified a number of environmentally friendly products but did not specify that
the entire development had to be environmentally conscious.

• It was a main priority for a client when construction began

Back

Fi^^iiiv 3-3 Question

Next

oj Questionnaire

Another one of the pillars of sustainability is examined in Question 4. How a development or
even a company is seen socially is often quite a difficult topic to examine. One of the easiest
ways to create a development that is seen positively by the public is to incorporate
environmentally friendly practices and also involving the public where possible. Both these
practices can be seen in Question 4 as shown in Figure 3-6.
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Question 4
In the jobs carried out prior to 2000 was there ever an emphasis put on how a
development contributed to the local area and local community?

No never it was a case of get the development built, make money and leave
A client wanted their development to be seen as an environmentally friendly development so
changes had to be made such as materials used, reducing waste where possible etc. but it
was not the company policy at the time.
I have always strived to convey a positive image to the local people near a development.
This includes having open days for developments where the public can visit and ask any
questions regarding the development or the company before the development is
constructed.
Back

Next

Figure 3-6 Question 4 of 'Questionnuirc

This question could be potentially be a quite low scoring question in that very few companies
have open days for all their developments, and it has also been highlighted in many cases that
developers main priority is to make money and how they are seen publically does not feature
as highly on their list of priorities. Once again the most relevant answer is selected by the user
and then the next question can be investigated.
The penultimate question in this questionnaire deals with the final pillar of sustainability;
economic evaluation. Given the current economic climate in Ireland, it is clear and obvious
that costs are continually being kept to a minimum. However Question 5 asks whether or not
an increase in spending has been suggested in order to reduce operational costs in the future
which can be seen in Figure 3-7.

Question 5
As costs are always being kept to a minimum has there ever been a time when
capital costs have been increased in order to reduce the operational and maintenance
costs?

No never, it has always been a case of get the development constreted for as low a cost as
possible. Operational and maintenance costs were never an issue.
On a number of developments the client requested a number of specifications that invoived
greater capital costs but saved on operational and maintenance costs
It is the company policy to highlight the costs involved in a development and present
alternatives that may cost more initially but ultimately save money in the long run

Back

Next

Figure 3-7 Question 5 of Quesiionnuire

The final question in this questionnaire asks whether the user has had any experience in using
sustainability assessments such as BREEAM or LEED. Having experience in using these
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models is of major benefit as the proeess involved will be known before the assessment is
earned out.
Usefform9

Question 6
Have you ever heard of sustainability assessment models?
No never
Yes

Back

Next

f-liftin'

Oiic.siioii 6 of OucMioiuidirc

The layout of the final question varies depending on the answers ehosen. What starts off as
quite a simple and basie looking userform in Figure 3-8 expands into greater detail in Figure
3-9 and Figure 3-10 as more relevant questions are asked of the user as they have more
experience in sustainability models than a user who has no experience whatsoever.
U$<rform9

Question 6
Have you ever heard of sustainability assessment models?
No never
•Yes
Please Select the most appropriate answer
I have heard of Sustainability Assessment models but do not know how they work

I havehcwd of Sustainabilitv Assessment models but do not know how they work
j 1 have used a sustainability assessment model before
I I have quite a good knowledge of sustainability assessment models

Back

Next

Figure 3-9 Question 6 of Questionnaire

As can be seen in Figure 3-10, if the user selects that they quite a good knowledge of
sustainability assessments, another dropdown menu appears asking the user to select which of
the two models they are most familiar with. There is an additional 2 credits available for this
question if the user is familiar with both BREEAM and FEED.
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UserfOfm9

Question 6
Have you ever heard of sustainability assessment models?
No never
'• Yes
Please Select the most appropriate answer
I have Quite a oood knowledae of sustainability assessment models
Which models are you most familiar with?

LEED

Both

Next

Figure 3-10 Quesliou 6 of Questionnaire

Once all the questions have been answered the user will then be advised whether they have
enough experience in sustainable design to give them the option of having the supplementary
questions supplied to them when they are going through the analysis. If the user is deemed to
have limited experience they will be presented with Figure 3-11 whereas a user who has quite
a lot of experience the user will be presented with Figure 3-12.
lEI
Results
Based on this questionnaire it has been deemed that you have limited experience
when it comes to sustainable design. Therefore there will be supplementary
questions and guidance provided when going through this tool.

Go to Analysis Tool

Figure 3-/1 Limited Experienee Result

Results
Based on this questionnaire it has been deemed that you quite a lot experience
when it comes to sustainable design. Therefore you have the option of carrying out
the analysis with supplementary questions and guidance when going through this
tool or just going straight into the analysis.
No I do not want these extra questions go straight to the analysis
Yes include the extra questions

Go to Analysis Tool

Figure 3-12 High Level oj Experience Result

Once the questionnaire is eompleted and the level of experience determined the user can move
on to main assessment.
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4.0 Additional Guidance Questions
Based on the level of experience determined in the questionnaire in Chapter 3.0, the user of the
tool will be given additional questions before the main modules. These questions do not affect
the overall score that the development will get when the analysis is earried out. They serve
more as an educational point, in that they explain to the user why each module has been
included and why they are important. Before each module, if the additional questions have
been selected, the user is asked a simple question whether they have knowledge about the topie
in question. The question appears in the fonn of of Figure 4-1.
Userforn'.27

Bi

Management - supplementary question
Have you ever heard of or used sustainable
management practices?

|Yes I have some e>g)erience in this areaj
No I have very little experience or knowledge
in this subject
Next

Fii^nrc 4-1 First SuppIctiicnluiT Question

If the user has some knowledge in this area they move directly onto the main questions which
assess the development. If however they do not have a lot of experience, they are directed to
Figure 4-2 which explains why this module has been included and what is assessed in that
particular module.

Management
This topic has been included because it can often be overlooked
when designing a development. The main areas assessed in this
section are:
■

Site security - both construction and operational phase for
health and safety of public and employees

■

Commissioning - sorting out teething problems when
putting development into operation

■

Construction site impacts - targets for carbon emissions,
water consumption and material sourcing
Next

Figure 4-2 Supplementary InJ'ormatiou
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While these extra userforms may not be hugely technical and difficult their purpose is quite
important. They serve as an educational element to the tool which can be of great benefit to a
first time user of the tool or for somebody who has very little experience in sustainability and
sustainable design.
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5.0 Sustainability Assessment
This model uses BREEAM as a comparison to make the tool a worthwhile and usable model.
Creating a credit rating system is of limited use if it cannot be compared against a known
standard that already exists. To test this model a number of developments have been chosen
and put through this model and compared with another development. The first case study was
the CREATE research development in Cork Institute of Technology (CIT) with the second
being the main campus building in CIT. The aim of this tool is to create a tool relatively similar
to BREEAM that is user-friendly and informative that does not require the knowledge,
expertise or costs involved in getting a BREEAM assessment carried out. For this reason
coupled with the fact that the tool needs to be compared against an existing model the same
topics have been adopted from BREEAM but the questions themselves have been created
specifically for this assessment. The areas assessed in this model and the weightings are:
Management - 12%
Health and Wellbeing - 15%
Energy - 19%
Transport - 8%
Water - 6%
Materials - 12.5%
Waste-7.5%
Land Use & Ecology - 10%
Pollution - 10%
Public Consultation - 10%
(BREEAM brochure, 2011)
The questions in each topic have been created specifically for this project, however in order for
this model to be comparable to a BREEAM assessment, the weighting for each section are the
same for this model and the BREEAM model. This allows the user attain an idea of where a
development could potentially rate in a BREEAM assessment and can then use this information
further if necessary. Based on the knowledge gained from this assessment the user has the
option of undertaking a BREEAM assessment in the knowledge that they know an approximate
score that the development could achieve if a full assessment was to be carried out.
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There is an additional seetion within BREEAM called “Innovation” where an additional 10%
is available for exceeding certain targets. For the model created in this report, a “Public
Consultation” module has been adopted instead of the “Innovation” module, as it is an area that
is not assessed in BREEAM but it is of great importance when it comes to sustainability.
The following sections are the breakdown of each individual module and why they have been
included. The model was first created and initially tested. It was then given to industry for
feedback and changes made as a result of this feedback, after which the same development was
tested again. Further cosmetic changes were also made with further testing carried out. A
continuous adaptation and testing cycle was adopted for this tool in order to get the tool to a
standard that was appropriate for this model.
There was also a pre-planning assessment created with the view of having two assessments that
could be carried out, but from feedback and analysis it was decided to use the detailed design
assessment alone in order to eliminate any confusion that users may have when using two
assessments. The detailed design assessment can, with the best knowledge available at the time,
be used as a pre-planning assessment as the cost of change at pre-planning stage is considerably
less than at detailed design stage or even construction stage, but the scope for change is at its
greatest at that early stage.

5.1

Management

Management can often be overlooked in the construction of a development. In this section the
user is asked whether the contractor that will be appointed must have experience in site security.
The management section of this assessment also asks about the commissioning of the
development. Commissioning a development involves making sure the building operates to the
correct standards that the owner desires. Commissioning is defined as:

“When a building is initially commissioned it undergoes an intensive quality assurance
process that begins during design and continues through construction, occupancy, and
operations. Commissioning ensures that the new' building operates initially as the owner
intended and that building staff are prepared to operate and maintain its systems and
equipment." (US Department of Energy, 2014)
In addition to this, seasonal commissioning can be carried out. This involves commissioning
the building in both summer and winter months to ensure that the development is performing
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as it should be at that time of year. A development that performs perfeetly in summer but is
extremely difficult to work in during the winter or vice versa cannot be truly sustainable if the
users do not feel comfortable working there, and so commissioning a development is quite
important.
At detailed design stage, most of the final details of a development should be known almost to
the point that construction could begin. Figure 5-1 shows the “Management” module for the
assessment and it can be seen that the questions for this module ask if specific targets set for
carbon dioxide emissions, water quality and water consumption.
U«!rForm46

Bi

Management
Has it been specified that the contractor appointed has experience in site security from start to
finish of the construction phase?

Is there a detailed plan in place as well as a trained expert appointed to commission the
development before the development is put into use and also during the first year of occupancy?

Have specific targets been set for carbon emissions, water consumption and water quality in
relation to site activity? This also includes detailed plans on how to meet these targets.

Has it been specified that the contractor been appointed must have environmental materials
policy (all materials sourced responsibly and legally)?

1
Back

Next

5-1 Mana^ciucni Module

Finally this module asks if it will be a requirement for the contractor that will be appointed to
have an environmental materials policy where all materials must be sourced legally and
responsibly. This is to ensure that all materials have been sourced responsibly and legally with
the view of causing minimal environmental disruption as possible. For example all timber that
is sourced should come from a reputable timber merchant who has undertaken all the required
checks which allow timber to be sold for construction.
Similar to the questionnaire the user selects the most relevant answer from the dropdown menus
and select the appropriate options in the final question. Based on the answers chosen the relative
number of credits are awarded for this section and then tied in with the weightings for this
module to give an overall score for the Management module.
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5.2

Health and Wellbeing

Health and wellbeing can be quite a difficult area to assess in that some of the areas assessed
could be classed into other sections within the assessment. However the main areas assessed in
this module are:
•

Natural daylight

•

View

•

Glare control

•

Ventilation

•

Thermal comfort

In order for there to be sufficient natural daylight, over 80% of the floor area needs to be
adequately lit. This is in accordance with the BREEAM model in order to make it a comparable
assessment. This module asks a simple yes or no question and asks if the development is
adequately lit by having at least 80% of the usable floor area being covered with natural
daylight. This question has been included so as to reduce the times where artificial lighting is
required in a development as a result of poorly lit rooms. A room that meets the requirement
of 80% can save the client money as well as being beneficial to users, in particular their eyes.
This then ties into the second question which asks if there is an adequate view out of the
development in the fonu of windows in each room as opposed to just skylights to leave natural
light in. A room or an office that does not have a view out can be very difficult to work in as
not having any windows can for some feel claustrophobic for some users.
Moving on from natural light to artificial light is the second question in this module. Artificial
lighting levels must meet the Chartered Institute of Building Service Engineers (CIBSE)
guidelines for lighting. The level of lighting required can be found in the CIBSE ‘Society of
Light and Lighting Handbook’ which highlights the required lux, units in which light is
measured, for developments as shown in Table 5-1. Similar to natural light, artificial light can
have negative effects on an occupant’s eyes if a development is poorly lit as they have to strain
their eyes to read documents in a poorly lit room.

Masters in Civil Engineering (Environment and Energy)

18

. li,ill

'll.i. .1 111.1 111' .IliL .! i:,. 111:' i: !

pl.m otijcc - mainly scrLX'n hostd work

.^Kl lx

rlfX'ii plan otficc - inatiiK' paper based \wi k

.tO(» lx

IX'ep plan core area (more than (>m from window)

.S(HI lx

C'ellnlar rUtiee - mainly screen based wx>rk

.VKI lx

CCellular otfiee - maiiiK' jsaper Imscd wxirk

.SIHI lx

(Iraphics \\\>rk stations

.SIHI lx

nealini; nxMius

3(Ki-5(K) lx

Exeetinve otHces

3(HI-.S(HI lx

Table 5-1 SLL Handbook Extract (C/BSE. 2009)

This manual also gives guidance on glare which can be used to reduce glare in a development
and achieve a higher score in the third question in the module.
The final question in this module investigates natural ventilation and thermal comfort levels in
a development. These thermal comfort levels vary for each individual user meaning it can be
quite difficult to determine an optimum operating temperature that suits every user. For this
reason a development can be split into zones with each zone having its own controls to vary
temperatures to suit occupant’s requirements. These zones can also reduce the energy
consumption of a development by only having zones that are in use being turned on and the
remaining zones having the heating and lighting systems turned off saving electricity and
money. While these zones and manual controls in each zone may add to the initial costs of a
development, they can have an overall saving for a development in terms of operational costs
while also giving the users a sense of control of the environment they work in, as opposed to
set times when heating comes on regardless of how a user feels in terms of thermal comfort.
The layout of this module as with most of these modules follows a similar pattern which can
be seen in Figure 5-2.
health and Wellbeing
Is th« developmenl odequalely lit with natural daylight? Adaqualely lit requires 80% or more of
the usable fkxx area to be covered with natural daylight.

Does the natural light eneterir)g the development include windows as this source end does
not entirely rely on skylights and light tunnels etc^
Wil external windows and glazing have glare control such as a tinted film on them to prevent
glare from affecting users?

VViN bghtmg levels meet QBSE guidelines for lighting wtvie also being zoned and manually
controlied for each zone? (The SLL Lighting Handbook 2009)

Will there be naural venblation in the deveopment to alor^g with manual thermal comfort
controls for users in each zone of the development?

Fiiiiire 5-2 Health and li'cllbcini' Module
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5.3

Energy

The energy module for this assessment foeuses on using models such as the heating and co)ling
systems that operate at high efficiencies in order to use less energy and also reduce the crrbon
emissions from these systems. Again the increase in capital costs result in savings in
operational costs when installing energy systems with efficiencies of over 90%, as wdl as
environmental benefits resulting from more efficient systems. This is the main priority ii this
module with the remaining questions also focusing on reducing energy consumption but \^orth
less credits than the first question.
Energy
Have high efficiency heating, cooling and other instruments that use electricity been included
in the development and therefore reduce carbon emissions from the development?

1
Has energy monitoring been factored into this development? This includes sourcing and pricing
the equipment to carry out such work.

Have there been timers and sensors sourced and priced for the development which turn off
electrical equipment automatically when they haven't been used in a certain length of time or
at specific times in the day? e.g in the evening when the development closes for the day.

Back

Next

Figure -?-3 E'lictxv Module

The second question in this module asks the user if energy monitoring has been included n the
development. The benefit of this is that high energy consuming zones can be monitorec and
potentially improved through this monitoring programme. Figure 5-3 shows just wlat is
required for this module and explains some of the criteria to be met as well as an examfle of
how the sensors could operate in the final question of the module.
This final question asks if sensors and timers have been adopted for the developmeit in
question. These sensors and timers similar to the pre planning assessment have a numter of
benefits mainly being reducing energy consumption in unoccupied or unused zones cf the
development. These timers and sensors can cut energy consumption considerably, and in coing
so saving on even further operational costs for a development.
The sensors and timers that are mentioned in the energy module can be used in many artas of
a development. For example in CIT there are sensors in many of the classrooms which tun off
the lights automatically if there isn’t any movement in the room for a set period of time, ^here
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are also timers on the lab ovens which automatically turn off in the evening so they are not on
all night if they were not turned off by accident. These measures can greatly reduce the energy
consumption of a development and could be easily adapted into a commercial development
such as a set of offices. As is the case with most heating systems they are timed to come on
however if the heating system was set to a sensor which comes on when the temperature drops
below a certain level and the same with a cooling system this could lead to saving in electricity
and costs as they would only operate at the appropriate times, something that could be
implemented in most developments quite easily.

5.4

Transport

The transport module in this assessment promote alternative modes of transport instead of cars,
such as cycle facilities and public transport. The layout of this module can be seen in Figure
5-4.
A number of options for sustainable transport have been devised for this module. The aim of
this module is to reduce the number of cars on the road by promoting alternative modes of
transport to get to and leave the facility safely.
Transport
Alternattve transport modes are encouraged In ttiis assessment with an additional
credit available If tiie public transport system(bus stop or train station) is located less
than 500m from the development with a train or bus service at 20 minute intervals
or less. This service must travel to the nearest town in rural situations and to the city
centre in urban situations.
Are there alternative transport networks in place to reduce the number of cars
coming to the development?
fcyde lanes and public transport networks such as bus or train.

•]

Will there be bicycle sheds and shower facilities for cyclists along with the transport
meeting the above criteria?

Is there a maximum parking capacity in place for the development?

Next

Back

Figure ?-4 Transport Module

Depending on the answer selected from the first question, the second question changes to suit.
In Figure 5-4 the answer selected was that there are cycle lanes and public transport. If however
the user selects that there are no alternatives in place for the development, it gives a
recommendation that alternative transport modes should be investigated instead of a question.
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There is a different situation for each answer selected in the first question and while this nay
sound complicated it is in fact the opposite and is much clearer when using the tool it?elf
Depending on the transport mode chosen there is an additional credit available for this section
if one of the transport modes is public transport and the service is located within 500m o:' the
development and operates at twenty minute intervals or less.
The final question in this module refers to parking spaces available for the development A^ith
the ideal number of spaces being one space for every four users. This promotes carpooling and
using alternative modes of transport by having a set number of car parking spaces whici do
not allow for each user to park their car at the development, and in doing so promcting
alternatives modes of transport or carpooling.

5.5

Water

With the water module the focus is on having the plans in place to reduce water consump:ion.
This is achieved through water monitoring programmes to report excessive consumption, ising
facilities that consume less water than standard models and utilising ‘grey’ water where
possible.
Water
Is there a detailed water monitoring programme in place which will report any increases or
decreases in water consumption? This includes monitoring the water coming into the
development as well as the water being consumed in each room within the development.

Are there appliances planned such as urinals, toilets, taps, showers etc. that consume less
potable water than the standard equivalent?

Are there plans in place to utilise rain or 'grey' water within the development? This can
reduce the amount of water that is required from mains water and also saves on costs as
each county council charges for water.

Next

Back

Fii^iirc 5-5 Water Module

Another method to reduce water consumption is to install facilities that use less water than
standard models sueh as dual flush toilets, urinals, showers and low flow taps which when left
running waste less water than taps that have a higher pressure and flow. This is the basis for
the second question in this module whieh asks what percentage of the faeilities such as teftets
and urinals in the development will use less water than standard models.
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Finally this module asks what percentage of the usable roof area will be used for rainwater
harvesting. It is the same with the appliances that use less water than standard models this
assessment asks what percentage of these appliances will be installed in the development.
All these items have a net result of less water being consumed in a development, which has yet
further financial savings for a development which is passed down to the companies leasing
these developments from the developers who have constructed them. There is also
environmental benefits of these measures in that less water is being consumed by a
development such reducing demand on public water systems which are constantly under
pressure to match supply with demand.

5.6

Materials

The percentage of the materials in a developm.ent that can be classified as recyclable is assessed
in this module. With the BREEAM, model there is a Green Guide to Specification for materials
which determines the environmental attributes of the materials that are involved in the
construction of a development. This guide however is only available to registered BREEAM
assessors and so could not be obtained for this project for commercial sensitivity reasons.
However, this module still has considerable benefit towards sustainable construction given that
the materials used in a development have a considerable bearing on how environmentally
friendly the development is as a whole.
The focus is on the reuse of existing developments where possible, while also using materials
that have been or can be recycled. This is to reduce the environmental impact of the
development while also resulting in the development being perceived well by the public. If the
development was a new build the layout can be decided on plan at concept stage whereas in
the case of a renovation the layout may be limited due to the fact the building is already in
existence. On the other hand reusing what is considered a derelict building which is not being
used scores quite highly in this assessment as it greatly reduces the quantity of materials
required for the development which is of financial benefit and also environmental benefit to
the development. It can also be a positive in terms of a social context as a building that is
currently not being used and is potentially run down and dilapidated is being renovated and put
back into use. This can be of great benefit to the local community so with this in mind and
coupled with the environmental facts using a brownfield site is very much desirable when it
comes to this assessment.
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Materials
Is the development a new build or a renovation?

^

What percentage of the development will be constructed using recycled material?

r

3

What is the design lifespan of this development?

1

What percentage of the materials used in the development have the potential to be recycled
at the end of the development's design life?

Does the development have potential for alternative use once the design lifespan has been
reached?

Back

Next

Figure 5-6 Materials Module

The second question focuses on the percentage of materials that have been recycled in the
development as this has considerable environmental benefits while the third question asks what
the design lifespan of the development is as the longer a design life the more beneficial to the
environment. The fourth and fifth questions in this module focus on the development at the end
of its design lifespan. If materials used can be recycled at the end of the development as well
as the development itself potentially being reused for an alternative purpose can have
environmental, social and financial benefits which is the ultimate goal when it comes to
sustainability.
The reason these questions have been included is because a development that can reuse or
recycle the materials used in a development once the lifespan has been reached means (a) the
materials are good for the environment, (b) the materials or development can be sold for
alternative use once the lifespan has been reached and (c) the development gets a good image
in the public eye. For all these reasons and more it is highly desirable in this assessment to use
materials that can be recycled with a long lifespan.

5.7

Waste

The waste module in this assessment asks a number of key questions which relate to how waste
is treated in the development and even the attitude towards waste itself The questions for this
module, as well as assessing the attitudes towards waste, also focus on reducing waste from
both construction and operational phases. The benefit of this is that even if the user has not the
required measures in place it gets them thinking about the whole topic of waste and reducing
it where possible.
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There are four questions in this module the first being whether or not there is a waste reduction
policy in place for the construction phase. Having a policy like this puts employees working
on site in the right frame of mind in terms of reducing waste from the first day they arrive on
site. Having employees who are educated on the topic of waste reduction can often be half the
battle when it comes to reducing waste on site and this is the second question in this module
where the user is asked if employees will be educated on waste reduction before they start
working on site.
la

U5«rfofmS2

Waste
Is there a specific waste reduction policy in place for the construction phase?

Will all employees be educated on waste reduction and recycling before construction begins?

During construction will there be desginated skips for recyclable waste and also non
recyclable waste’

Is there a waste management plan for the operational phase of the the development's
lifespan?

Back

Next

Fiidlin' 5-7 ll'ci.sic Module

The third and penultimate question in this module asks if there will be segregated recyclable
and non-recyclable waste skips in place for the construction phase. Having these facilities in
place can dramatically reduce the quantity of waste going to landfill as reducing waste is the
second most favoured option in the waste hierarchy with landfill being the least favoured
option.
This waste reduction or minimisation is also carried through to the operational phase which is
the last question in this module. A waste management system for the operational phase of a
development where waste is kept to a minimum where possible. This can be carried out by
again educating employees on any waste policies in place that the company has such as
recycling or setting up a composting facility that can use food waste and therefore reduces the
quantity of waste going to landfill. A similar trend is seen in this module with financial savings
to be made from reducing the quantity of waste going to landfill, less waste requiring treatment
or disposal means less money being paid for that service.
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5.8

Land Use and Ecology

The Land Use and Ecology module deals with how the land is used and the ecology of the site
in question. This module asks the user if the development is located on a Greenfield or
Brownfield site with a Brownfield site being more favourable than a Greenfield site for
environmental reasons. A Greenfield site is a site which has not been developed on previously,
a green field of grass in essence whereas a Brownfield site is a site which has had previous
development on it. The use of a Greenfield site may allow for quicker and easier construction
but a Brownfield site scores highly in this assessment. Similar to the new build or renovation
question in the “Materials” module it is reusing an existing site which potentially has existing
serv'ices on site and also less new materials may have to be used as the existing materials could
be used.
This module is similar to the “Transport” module in that depending on the answer selected for
the second question either a statement will be presented to the user as shown in Figure 5-8.
However if the answer to the second question is Yes, which is that there has been a check
carried out for contaminated land, then another question is resented to the user where they are
asked if the treating and disposal of this contaminated soil has been determined as well as the
pricing of this work. This may cost the client money but it can prove to be hugely beneficial to
the environment if contaminated material is treated or disposed of while also having a benefit
socially on how the public view that area once the contaminated material has been removed.
This is more of a potential issue for a Brownfield site but nevertheless it is still a possibility
and has been included for all types of development.
Land Use & Ecology
Is the development located on a greenfield or brownfield site?
Has the site been checked for contaminated land?

i Yes

|

21

3

Have plans been put in place to deal with any potential contaminated soil including sourcing
and pricing a designated specialist to carry out the works?

u

Has an ecological assessment of the site been carried out at this stage of the development to
determine if any habitats will be disturbed or destroyed? |
”
”
^

Has there been ecological and habitat improvement works carried out elsewhere to
compensate for the destruction of habitats on this site?

Back

Next

Figure 5-8 Land Use and Ecolof^v Module

As well as testing for contaminated material an assessment of the site for any items of
ecological importance such as habitats and wildlife that may be present on the site should be
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carried out. This has to be carried out for large scale developments that require an
Environmental Impact Assessment with the aim being to minimise the damage or destruetion
caused to any habitats that may be in the area. In some cases this may not be possible and
habitats have to be destroyed but this can be compensated by improving another area, for
example if a tree has to be knocked on site two more trees are planted elsewhere.
Habitat destruction in many cases cannot be fully eliminated and so it is often the case that
habitats elsewhere are improved to compensate for the destruction on site. This module
promotes the replacement of habitats in the case where a habitat has to be removed for
construction after an ecological assessment has been carried out to assess the ecological status
of the development.

5.9

Pollution

This is the penultimate module in this assessment and investigates pollution that may arise as
a result of the proposed development. The main types of pollution assessed in this module are:
•

Noise

•

Air Quality

•

Water Quality

•

Flood Risk

This assessment asks if a eompany has been appointed to carry out this monitoring and
reporting by either carrying out the testing themselves, or by supplying the instruments needed
for such work. This is to set noise levels on site which may be an issue in city centre
developments or schools where noise must be kept to a minimum to reduce disruption to
classes.
The second question deals with air quality but foeuses on the effeets dust has on air quality as
well as CO2. Dust from construetion can be a big issue in particular for members of the public
who suffer from asthma as all construction workers should have appropriate PPE meaning dust
would not affect them greatly. Even taking this into account however dust must still be
investigated and minimised where possible.
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Pollution
Has a company been identified and appointed to provide instruments to measure and record
noise pollution during construction?

r

3

Have plans been put in place to reduce dust and air pollution during construction?

3

'

Has an expert on water quality been brought in to reduce the risk of water quality being
affected?

Has a hydrologist been consulted to determine the risk of flooding in the area as a result of
the development with the view of minimising or eliminating the risk?

Back

Next

Figure 5-9 Polliiiion Module

The final two questions in this module and in fact the entire assessment deals with water quality
and flood risk which is classified as pollution in the BREEAM assessment. In general
developers have limited knowledge in the area of water quality in rivers and streams close to a
development. For this reason the question posed to the user of this assessment is if there has
been an expert on water quality contacted to aid the developer when it comes to reducing the
risk of water quality deteriorating as a result of construction. In addition to this a water quality
expert should be brought in to guide a developer in tenns of maintaining acceptable water
quality parameters set out in the Water Framework Directive which states that all water bodies
in Europe must achieve ‘Good’ water quality status by 2015 (WFD, Ireland, 2014). The same
can be said when it comes to flooding so to overcome this the user is asked if a hydrologist has
been contacted or brought in to advise them on flood risk in a development. A development
can dramatically alter the effect of rainwater runoff to rivers and can cause flooding as a result
of this hence why a flooding expert should be brought in especially in areas where a
development is located beside or in close proximity to a river.

5.10 Public Consultation
Public consultation is not a module in the BREEAM assessment. It does however, play a major
part in sustainability as the social element is one of the three pillars of sustainability. The social
element has been a part of a number of modules such as the Health and Wellbeing mcdule,
Management module and more through the promotion of environmentally friendly practices
which create a positive image to the local community. There are a number of addiiional
questions which do not fit in with other modules so an additional module has been created for
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this purpose and will act similar to the Innovation module in the BREEAM assessment where
an additional 10% is available for going beyond standard practices currently in place.
What begins as a quite basic userform as shown in Figure 5-10 it quickly turns into a quite
detailed module once the first question has been answered.

Figure 5-10 Fuhlic Con.siilldlioii Module

If the answer to the first question is ‘Yes’ then the user is presented with Figure 5-11.
Answering ‘Yes’ to all questions in this format as well as having all four forms of public
consultation carried out achieves the highest score in this module. If however there has been
no public consultation and there does not plan to be any public consultation to get feedback
from the public then this module will look like Figure 5-12.
The aim of this module is to highlight to the user that public consultation can have considerable
benefits to a development through the feedback from locals which can ultimately reduce
construction time as there is a reduced risk of objections from locals if their comments have
been taken on board.
-------------------------------- D
Public Consultation

Has there been public consultation with local residents regarding the impacts this development
could have on the area?
Yes '
Which of the followtng forms of consultation has taken place?
Leaflet drop
Public mformabon posters
Public meebngs
Newspaper notices
Has feedback from this public consultation been taten on board for the design phase of the
develooment?
Yes •

Back

Neirt

Fii^iirc 5-11 Piihlic Consultation Module (h)
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Public Consultation
Has there been pubk: consultation with local residents regarding the impacts this development
could have on the area?

I No J
Will puWtc consultatKX) be earned out before the development is constructed’

No

•

Pubk consultation should be considered before construction begins to reduce the risk of
obiections to the development

Figure 5-12 Public Consullatiou Module (c)

Once this module have been eompleted the user can move onto the results page. It operates in
the same manner as the results page in the pre planning assessment and it also has the same
feature where the lowest scoring modules are highlighted as areas that could potentially be
improved. Finally a copy of this assessment has been included in a CD attached to this report.

5.11 Results

Once all modules have been completed the number of credits are added up and the weightings
taken into account. The user is presented with Figure 5-13.
n
Detailed Design Assessment Results
From the analysis, you have scored the following In each section with
the weighting for each section in brackets beside the score achieved:
Management:

25 % (12%)

Health & Wellbeing: 66.67 % (15%)
Energy: 93.74 % (19%)
Transport: 66.63 % (8%)
Water:

44.5 % (6%)

Materials: 82.32 % (12.5%)
Waste:

90% (7.5%)

Land Use & Ecology:

73.3 % (10%)

Pollution:

44.4 % (10%)

Public Consultation:

60 % (10%)

Final score:

73.62 %

Rating:
EXCELLENT (70 - 84.9%)

Continue

Figure 5-15 Sample Results Page

This page highlights the score achieved from each module and the overall score that the
development achieves. The figure in brackets beside the score is the maximum score that can
be achieved from that module. Once the user moves on from this page they are presented with
Figure 5-14 which highlights areas that could be improved.
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Areas of Potential Improvement
From the assessment, taking into account the weightings for each
section there are a number of areas that can be improved on. The
primary sections in this assessment are Health and Wellbeing, Energy
and materials as they equate to 15%, 19% and 12.5% of the total
assessment respectively. The main areas that scored the lowest in
this assessment based on the percentage of available credits
achieved are;
Management (12% of overall assessment)

25 %

Pollution (10% of overall assessmeent) 44.4 %
Water (6% of overall assessment) 44.5 %

Finish

Start over

Figure 5-14 Areas jar Iniprovcinciit

This highlights to the user the areas where the lowest number of credits were achieved per
module. This means that each module is assessed individually and rated based on the
percentage of credits achieved. If the user is unhappy with the score achieved or feels that some
modules could be improved then they have the option of starting the assessment again. If
however they are happy with the result they finish the assessment.

5.12 Evidence of Assessment Details

From feedback during the testing phase it was noted that there was no evidence provided for
the answers selected from each module. The example given was if a development was to be
retested there would be no proof of what the previous answers selected were unless the user
wrote them down as they went through the model. For this reason an additional workbook was
created that gives details of every question and every answer selected which can be saved or
printed as the user requires.
Userform16

A copy of the answers selected are
avaialable in a separate file called 'Answers
Selected'. It is advised that you save the
file under a new name for future use as
this file will be overwritten when a new
assessment is carried out.
Do not delete the 'Answers Selected' file as
it will cause the assessment model to fail.
OK

Fiirnrc 5-/5 Answers Seleeied
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6.0 Industry Feedback
As part of this thesis the tool was introduced to industry to get some feedback on the tool and
the merits of such a tool in Ireland. A survey that was compiled for this process with industry
experts completing the survey once they used the decision making tool. A copy of the survey
has been included in Appendix A. The main feedback from industry was mostly positive with
a number of changes that could be made highlighted and have since been taken on board.
6.1.1 John Cleary Developments

As mentioned briefly in the introduction of this report John Cleary Developments (JCD) are
due to begin construction on a new office development on Albert Quay in Cork which has been
designed with the view of achieving LEED Gold Standard. JCD were the first company to
construct a development in Ireland that achieved LEED Gold Standard in City Gate, located in
Mahon, Cork. When asked why they opted for LEED over BRREAM the response was that
they believe that LEED achieves a higher standard of design over BREEAM in a number of
modules such as Energy perfoiTnance of a development and the use of water on site.
It was also pointed out that it was large multinational companies such as Dell that requested
that City Gate achieve LEED Gold Standard when signing a lease agreement with JCD. When
asked if their new development in Albert Quay was designed with these multinational
companies in mind the response was:
“It is all driven by the multinationals. They are very demanding and they want the best
developments for their offices. If we want to attract more multinationals our developments
must be better than every other development and the best developments are LEED Gold
Standard.

”

(JCD, 2014)
It was also noted that the reason these multinational companies ask for LEED developments is
because there is significant cost savings for them when it comes to operating these
developments. The initial capital costs are not a main concern for these multinationals as they
are only concerned about operational costs. The capital costs for a developer like JCD are also
not a main concern when a multinational company has agreed to lease a development because
there are significant cost savings to be had from a development.
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When asked if JCD had ever thought of or planned on ereating their own sustainability
assessment, the answer was a resounding no, stating they are “happy with LEED at the
moment” and do not have any current plans to create their own sustainability assessment.
Finally JCD were asked if they had any difficulties in reaching Gold Standard given that LEED
is designed to American standards in which the response was:

“Much of the assessment can easily be implemented in Ireland such as the rainwater
han’esting and standards for glazing so it wasn't much of an issue for us. There are some
small elements that could not be carried out or achieved and this is where we fell short and
did not get the full 100% in the assessment but we still were able to achieve Gold Standard. ’’
(JCD, 2014)
From this interview it is clear that sustainability and sustainable design was initially a
requirement by a multinational company as part of the lease agreement and has now become
an integral part of JCD’s construction methods. In simple terms, if JCD do not achieve LEED
Gold Standard they will not meet the lease agreements signed by these multinational companies
and their developments will end up lying vacant, losing JCD money.

6.1.2 McCutcheon Halley Walsh Chartered Planning Consultants

Susan Cullen of McCutcheon Halley Walsh Chartered Planning Consultants used the decision
making tool. Feedback was given through an interview and the survey completed as part of the
interview. One of the main pieces of feedback that was received from this interview was who
would be best suited to use this tool. Initially it was thought that planners would use this but
from the interview it was pointed out that it would be more suited to consulting engineers or
potentially building contractors. In terms of the decision making tool itself a number of issues
were raised that could be adopted to improve it even further. One such idea was to have ‘I don’t
know’ as an option in the questions asked. This was highlighted as it was an area that planners
would not be familiar with and would be aimed more at engineers or even contractors. For this
reason the changes have not been implemented as to complete the assessments all questions
have to be answered and if the answer is unknown then the lowest scoring option should be
chosen.
The other main piece of feedback from the tool was not every question would apply to every
development. The example used was the water quality question in the pollution module as well
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as the flood risk assessment. It was pointed out that this question may not apply to a
development that is not located near a river or watercourse and a water quality assessment
would not be required. This would eliminate a development from scoring lower than it should
because it answered a question that did not apply to that development and getting a low score.
This has been incorporated into the tool for future use.
Overall feedback from this interview was positive. Susan Cullen found the tool extremely easy
to use. Using the decision making tool could potentially impact decisions she makes in future
work. She did also point out that the tool would be of more use to consulting engineers as many
of the questions are more suite to engineers who design the development. As this assessment
tool requires a variety of different members to contribute to the assessment such as planners,
civil engineers, mechanical engineers, architects and building contractors it is difficult to pin
down one specific person who should carry out the assessment. The benefit of this assessment
is that a developer who is involved in all aspects of a project will know the answers to these
questions and can get a result from this assessment without the need for a trained assessor from
BREEAM to determine a score from the BREEAM assessment.

6.1.3 Denis O'Sullivan and Associates Consulting Engineers

Denis O’Sullivan managing director at Denis O’Sullivan and Associates Consulting Engineers
also viewed the tool in order to give feedback as to what current practices are and also who
would be best suited to actually use this tool. Feedback was extremely positive with the net
result of this feedback highlighting even further that this assessment going forward should be
carried out potentially as part of the planning procedure within each county council.
Each question in each module was investigated and areas where are standard practice and also
areas that are not carried out at all were highlighted. For example in the first module on
Management it was pointed out that much of the questions would be related to a building
services engineer but what was most interesting was that Denis said very little site monitoring
for CO2 or dust monitoring takes place on sites today. Other areas where surprising standard
practices were revealed were in “Water” module and also the “Materials” module. It was
pointed out that there is very little rainwater harvesting carried out in Ireland because it is
simply too costly and it would be just as cheap to use commercial water which is quite
surprising given the amount of rainfall that could be utilised in this country. The other issue
which related to the Materials module was that very little materials used in construction today
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have been recycled as well as very little materials at the end of a project lifespan are recycled.
It simply does not come into practice from Denis’ experience.
It was hugely beneficial to meet with a consulting engineer to get valuable feedback on this
tool as much of the information received from Denis O’Sullivan would not have been possible
to get without meeting a current practicing engineer.
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7.0 Case Study: CREATE Development CIT
Once the tool was created it was tested a number of times and compared to hand calculations
to ensure that the model operates as it should. This involved running the analysis a number of
times for each module with each individual answer chosen separately and compared to with
the hand calculations. The initial tests revealed a small number of glitches in some modules
which were rectified. Once these glitches were rectified the tool was operating correctly the
tool could be tested on a development.
The decision making tool created needed to be tested on a development. Althougli the tool is
aimed at developments that have not been constructed yet it was quite difficult to get a
development that was at that stage and which the developer was willing to take part in the
analysis. Taking all this into account it was decided that the CREATE building in Cork Institute
of Technology which was built in the last year with construction starting in Febmary 2013 and
the total construction time taking 12 months. This development was specifically designed for
research and w'hen construction began Michael Delaney, Vice President for Development at
CIT said that
“ ...the new’ CREATE Centre will bring together multidisciplinary researchers from the life
sciences, photonics and bioengineering in a purpose-built facility w hich will enhance ClT’s
growing number of collaborations both nationally and internationally. ” (Delany, 2013)
This development was also designed with the EU 2020 targets for energy in mind meaning that
it should score quite highly in the energy module and in theory should be quite a sustainable
development. Given that it was specifically designed for researchers it should score quite well
in Health and Wellbeing also.

Fyurc 7-1 CREATE BuHdinsi CIT.
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Testing this model on the CREATE building would not have been possible if information on
the development was not made available by the Buildings and Estates Office in CIT. John
McCarthy a member of the Building and Estates Office agreed to meet and discuss the
development and was able to work through the assessment model to determine a score for the
CREATE building. The following are how the CREATE building scored in each module:

7.1

Management

The first question in this module asks if a contractor has been appointed who has experience in
site security. BAM building contractors were appointed for this development and with many
years of experience behind them they have a detailed security plan in place for all developments
they construct meaning they achieved the top number of credits available for this question.
The CREATE building also received top marks in the second question in this module which
deals with commissioning as John McCarthy said that full commissioning was carried out on
the development by a team of people.
CREATE did not however perform very well in the third question which relates to targets being
set for CO2 emissions, water consumption and water quality from site activity. None of these
measures were put in place meaning there were no credits awarded for this question.
The final question in this module asks if the contractor appointed has an environmental
materials policy with all materials sourced responsibly and legally. With BAM being one of
the largest construction companies in Cork it is most likely that all materials would have been,
and are always, sourced responsibly and legally meaning the top number of credits have been
awarded for this question.
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Management
Has there been a contractor appointed who has experience in site security from start to finish of
the construction phase?
I Contractor with considerable experience in site security appointed^
Is there a detailed plan in place as well as a trained expert appointed to commission the
development before the development is put into use and also during the first year of occupancy?
[ Trained buildings manager appointed to carry out commissioning^
Have speafic targets been set for carbon dioxide, water consumption and water quality in
relation to site activity? This also includes detailed plans on how to meet these targets
No targets set or monitoring planned
Has a contractor been appointed that has an environmental materials policy which means all
materials are sourced responsibly and legally?

I Contractor appointed who has an environmental policy for sourcing materia-'
Back

Next

Figure 7-2 CREMATE Dcvc/opnicnl Ma/uii^cnicnl Module

7.2

Health and Wellbeing

The CREATE development has a central core which takes up more than 20% of the
development. This central core does not have any natural daylight so there is less than 80% of
the development is adequately lit with natural daylight so the credits are not awarded for the
first question in the development.
Much of the development has glass cladding meaning that there is an adequate view out of the
development and there is not reliance on skylights or light tunnels meaning full credits have
been awarded for this question.
The third question which asks about preventing glare in the development resulted in the
CREATE building getting top marks in this question as there are blinds but also the glazing in
place reduces thermal heat gain in the development meaning full marks were also awarded for
this question.
Lighting was also designed in accordance with CIBSE guidelines meaning that full marks were
awarded for the fourth question in this module.
Finally the development also scored highly in the last question in this module as there is natural
ventilation in place as well as manual controls and sensors for the development

Masters in Civil Engineering (Environment and Energy)

39

Health and Wellbeing
Is the development adequately lit with natural daylight? Adequately lit requires 80% or more of
the usable floor area to be covered with natural daylight.

I No j
Does the natural light enetering the development include windows as this source and does
not entirely rely on skylights and light tunnels etc? pYes~]]
Will external windows and glazing have glare control such as a tinted film on them to prevent
glare from affecting users?
I Yes, all external windows to have glare control and thermal insulatio^
Will lighting levels meet CIBSE guidelines for lighting while also being zoned and manually
controlled for each zone’ (The SLL Lighting Handbook 2009)
I Yes, lighting is in aaordance with QBSE Guidelines j
WII there be neural ventilation in the deveopment to along with manual thermal comfort
controls for users in each zone of the development?

I Natural Ventiation as well as manual controls for thermal comfort in all zones ^

Figure 7-J Health and WcHhein^ Module CREATE DevelopinenI

13

Energy

This development whieh is less than twelve months old and designed with EU 2020 targets for
energy in mind meaning that the boilers in the development have a design efficieney of over
90% while all lighting is LED lighting which uses less energy than regular lighting. For these
reasons CREATE scored the full number of credits available for the first question in the energy
module.
This development also has monitors and sensors in place in all rooms which automatically
updates the Building Management System (BMS) and this also allows for the entire
development to be remotely monitored. Having all these monitoring systems and sensors in
place means that the development scored top marks in the seeond and third question in this
module.
~KI
Energy
Have high efficiency heating, celling and other instruments that use electricity been included
in the development and therefore reduce carbon emissions from the development?
Heating and cooling systems operate at 90% efficiency or higher

j

Has energy monitoring been factored into this development? This includes sourcing and pricing
the equipment to carry out such work.
Yes energy monitoring in all rooms and on major energy consuming devices^
Have there been timers and sensors sourced and priced for the development which turn off
electrical equipment automatically when they haven't been used in a certain length of time or
at specific times in the day? e.g in the evening when the development closes for the day.
I Timers and sensors for heating, lighting and electrical equipmentj

Back

Next

Fi^^ure 7-4 Energy Module CREATE Developmeni
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7.4

Transport

As the CREATE development is part of the CIT campus the development benefits from the
parking facilities, public transport and cycle facilities in and around the development. This
means that the CREATE gets full marks for this module as there are cycle lanes with cycle
sheds for bikes and shower facilities in the gym that cyclists can use. Furthermore the 205 bus
departs from CIT approximately every 15 minutes and is less than a 300m walk from the bus
stop to the development. Finally there is also a maximum parking capacity for the development
as the majority of the parking facilities in CIT are taken up by students who use the main
campus.
Transport
Alternative transport modes are encouraged in this assessment with an additional
credit available If the public transport system(bus stop or train station) is located less
than 500m from the development with a train or bus service at 20 minute intervals
or less. This service must travel to the nearest town in rural situations and to the city
centre in urban situabons.
Are there alternative transport networks in place to reduce the number of cars
coming to the deveiopment?
Cycle lanes and public transport networks such as bus or train,

•

Will there be bicycle sheds and shower facilities for cyclists along with the transport
meeting the above criteria?
Yes
Is there a maximum parking capacity In place for the development?
Yes, 1 space for every three plus users •]

Back

Next

Figure 7-5 Transpori Module CREATE Developiucnt

7.5

Water

For this development there is a full water monitoring programme in place which again reports
to the BMS meaning that CREATE scored full marks for the first question in the water module.
As well as this monitoring programme all appliances installed, such as urinals and toilets, use
less water than standard models meaning the development also scored top marks in the second
question in this module.
However for the third and final question in this module which deals with utilising grey water
in on site CREATE performed quite poorly. There is no rainwater harvesting in place meaning
no credits were awarded for the final question in the water module.
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Water
Is there a detailed water monitoring programme in place which will report any increases or
decreases in water consumption? This includes monitoring the water coming into the
development as well as the water being consumed in each room within the development.

I Full water monitoring programme in place which reports to a buildings manager

21

Are there appliances planned such as urinals, toilets, taps, showers etc. that consume less
potable water than the standard equivalent?
I Over 80% of appliances planned will use less water than standard equivalents

2]

Are there plans in place to utilise rain or 'grey' water within the development? This can
reduce the amount of water that is required from mains water and also saves on costs as
each county council charges for water.

I No plans in place

•

Back

Next
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Figure 7-6 lia/cr Module CREATE Dewlop/ucui

7.6

Materials

The CREATE building when designed foeused primarily on energy usage and the materials
used were not of any major eoneem. As it was a new build no eredits were awarded for the first
question in this module. Similarly the materials used that were reeyeled were quite low with
none of the eonerete used having ground granulated blast fumaee slag (ggbs) as part of the mix
and the steel for the roof being speeifieally made for this development. The only material of
eoneem that was reeyeled was the aluminium for the glazing whieh aeeounted for less than
20% of the total materials used meaning again for the seeond question of this module no eredits
were awarded.
However the development was designed for a 50 year+ lifespan meaning the full number of
eredits were awarded for the third question.
In terms of reeyeling the materials used in the development C.R.EA.T.E seored quite highly
with the glazing, aluminium for the glazing, the steel frame whieh ea be reeyeled as well as the
eonerete potentially emshed and reused.
Finally in the materials module the CREATE development seored top marks in the final
question in this assessment as the development has full potential for reuse whieh was
highlighted by John MeCarthy at the time. The entire development is built on a modular based
system whieh allows for the internal layout of the development to be altered as neeessary. For
this reason full marks were awarded for the final question in this module.
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Materials
Is the development a new build or a renovation?

New Build

What percentage of the development will be constructed using recycled material?
["less than 20%

1

What is the design lifespan of this development? | 50 years+

What percentage of the materials used in the development have the potential to be recycled
at the end of the development's design life?

1

50%+

Does the development have potential for alternative use once the design lifespan has been
reached?
Yes

Back

Next

Fii^urc 7-7 Materials Module CREATE Dewlopmeiii

1.1

Waste

CREATE performed extremely well also in the waste module with top marks being awarded
in three out of four questions. A waste reduetion poliey was in place for construction with all
employees infonued about this policy. As well as this there was segregated waste skips in place
to recycle as much as possible on site and reduce the quantity of waste going to landfill. In
terms of operational waste all waste is treated in accordance with CIT waste policy with
segregated bins for food waste, paper and dry recyclable. This is not quite full marks in the
final question but quite close.
Waste
Is there a specific waste reduction policy in place for the construction phase?
Detailed oolicv in place and stnetiv enforced on site.

*!

Will all empbyees be educated on waste reduction and recycling before construction begins?
Yes
During construction will there be desginated skips for recydabie waste and also non
recyclable waste?
Yes
Is there a waste management plan for the operational phase of the the development's
lifespan?
[ Waste segregation policy in place to reduce waste going to landfiH
Back

Next

Fi^i^itre 7-S Haste Module CREATE Development

7.8

Land Use and Ecology

As CREATE was constructed on the grounds of CIT it has been classed as a brownfield site as
there was potential services around the development that had to be investigated while there
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were also constraints with existing buildings surrounding CREATE on two sides and also
traffic management to cater for during construction.
There was no contaminated soil involved in the development meaning no treatment of soil was
required. This may initially be a good thing but in terms of this assessment it is seen as a
negative as treating contaminated soil is environmentally and socially beneficial in terms of
people’s health in the area.
There was also no ecological assessment carried out for the development as there were little to
no habitats at risk from the construction of .CREATE. There were a small number of trees that
had to be cut down for the development but these were not replaced elsewhere meaning
CREATE scored quite poorly in this module with the only marks being awarded for the
development being located on a brownfield site.
Land Use & Ecology
Is the development located on a greenfield or brownfield site?
Has the site been checked for contaminated land?

Brownfield 'I

No

An assessment for potenbal contammabon should be carried out before foundabon design
and construcbon.
Has an ecological assessment of the site been carried out at this stage of the development to
determine if any habitats will be disturbed or destroyed? no

Has there been ecological and habitat improvement works carried out elsewhere to
compensate for the destruction of habitats on this site?
No plans as yet

Fi^^nre 7-9 Lanil Use

7.9

Ecology Module CREATE Developiueiii

Pollution

During the construction phase, in particular when breaking rock, noise monitoring was in place
for this development as noise levels were not pennitted over a certain threshold to minimise
disruption to lectures going on in the rest of the college. For this reason full marks were
awarded for the first question in the pollution module.
However the rest of this module no credits were awarded as there was no dust monitoring in
place, no water quality monitoring and finally no flood risk analysis carried out as it was not a
concern for the development.
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lED
Pollution
Has a company been Identified and appointed to provide instruments to measure and record
noise pollution dunng construction?
i Comoanv aoDOinted and instruments orovided for monitorinc
Have plans been put in place to reduce dust and air pollution during construction?
i No plans currently in place
Has an expert on water quality been brought in to reduce the risk of water quality being
affected?
[water quality has not been investigated

Has a hydrologist been consulted to determine the risk of flooding in the area as a result of
the development with the view of minimising or eliminating the risk?
'"Flood risk has not been assessed

Back

I

Next

Fii^urc 7-H) Pollution Module CREATE Development

7.10 Public Consultation

Public consultation in tenns of local residents was not considered for this development as it is
located within the main campus and cannot be seen from any residential areas. There was
however eonsultation between the parties involved such as Cork Institute of Technology,
University College Cork, Cork University Hospital and Teagasc but there was not any
residential contributions made towards the development. As part of the planning requirements
a traffic management plan was implemented to reduee traffie eongestion during construction
meaning the effects on local residents was kept to a minimum.

Fii^ure 7-1 / Puhlie Consultation Module CREATE Dewlopnient
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7.11 Results
The CREATE development seored quite highly in this assessment with a total seore of 72.76%
which just reaches “Excellent” status as shown in Figure 7-12
B

UserfermSS
Detailed Design Assessment Results
From the analysis, you have scored the following in each section with
the weighting for each section in brackets beside the score achieved:
Management:

50 0^ (12%)

Health & Wellbeing: 86.67 % (15%)
Energy:

100 % (19%)

Transport:

100 %

(8%)

Water:

55.5 %

(6%)

Materials:
Waste:

58.8 o/o (12.5%)
90% (7.5%)

Land Use & Ecology:

33.3 % (10%)

Pollution:

60 % (10%)

Public Consultation:

0 % (10%)

c

Continue

Final score:

72.76 %

Rating:
EXCELLENT (70 - 84.9%)

............

-J

Figure 7-12 Rc.stills Pci^c CREATE Dcwlopnicnl

The development scored quite highly in most modules which just gets into the ‘Excellent’
category. One point worth noting is in the pollution module where CREATE scored 60% of
the available credits. If feedback from industry was not taken on board and the ‘Not Applicable’
option was not put into this module CREATE would not have achieved 72% overall and would
have actually scored 69.36% and would have categorised in the “Very Good” category. Figure
7-13 shows the three lowest scoring modules in the assessment with only 0% of credits
available being achieved in the Public Consultation module, 33.33% in Land Use and Ecology
and the Management module achieving 50% of the credits available.

Areas of Potential Improvement
From the assessment, taking into account the weightings for each
section there are a number of areas that can be improved on. The
primary sections in this assessment are Health and Wellbeing, Energy
and materials as they equate to 15%, 19% and 12.5% of the total
assessment respectively. The main areas that scored the lowest in
this assessment based on the percentage of available credits
achieved are:
Public Consultation (10% of overall assessment)

0 %

Land Use & Ecology (10% of overall assessment) 33.3 %
Management (12% of overall assessment)

Start over

50 %

Finish

Fii^ure 7-12 Potculial Iniprovcniciils CREATE Dcvdopmcnl
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8.0 Comparative Analysis: CIT Main Campus
Comparing the CREATE development with the main CIT campus the results are as expected.
As the main campus was constructed in the 1970’s when there was considerably less
knowledge available in the area of pollution and environmental preservation. Making
reasonable assumptions factoring in the practices that were in place at the time of construction
the main campus achieved the following score as seen in Figure 8-1.

Detailed Design Assessment Results
From the analysis you have scored the following in each section
with the total available in brackets beside the score achieved:

Management: 41.67 % (12%)
Health & Wellbeing:

6.67 % (15%)

Energy: 18.74 % (19%)

Transport:
Water:
Materials:

100 % (8%)
0 %

(6%) Final socre:

26.41 %

58.8 % (12.5%)

Rating:

Waste:

20 % (7.5%

Unclassified

Land Use & Ecology:

0 % (10%)

Pollution:

0 % (10%)

Public Consultation:

0 % (10%)
Continue

P'i^tirc <S'-/ CIT Stain Campus Results

0 credits were awarded in a number of modules which demonstrates how far modem day
developments that have been constmeted have come in 40 years.

8.1

Management

Neither of these developments scored extremely highly in the management module. The
CREATE development achieved 50% of the credits available where the main campus only
achieved 41.67%. There are differences in a number of questions in this module and the first
question which deals with site security the CREATE development scored top marks on this
question whereas the main campus only scored half marks as comparing site security today
with that of the 1970’s the practices are not up with current standards. The developments did
however score top marks when it came to the commissioning question. As the main campus is
a third level educational development the entire development would have had to be operational
when it opened for students meaning it is most likely that full commissioning took place for
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the main campus. CREATE had a full team of people to carry out the commissioning of the
development along with a building management system.
Surprisingly, both of the developments scored zero credits with regard setting targets for
construction site impacts. This is not surprising for the main campus given that it was
constructed approximately 40 years ago and it was not fully known what damage was being
caused to the environment but in today’s world where the effects of carbon emissions and
deteriorating water quality almost every development should have these monitoring targets in
place.
Finally it was assumed that all materials were sourced legally for a development built for
education in the 1970’s meaning full marks were awarded for the main campus which was also
the case for CREATE.
This module overall was quite similar for both developments with both scoring highly in some
questions and scoring extremely poorly for another question.

8.2

Health and Wellbeing

The difference between the two developments can really be seen in this module with the main
campus achieving a mere 6.67% of the possible credits available while the CREATE scored
86.67% of the credits available. There are some similarities however, for instance neither of
the developments are adequately lit with natural daylight. CREATE has a central core which
takes up more than 20% of the development and has no natural light and the main campus has
a number of rooms that do not have any windows at all and rely on artificial lighting
completely.
Following on this trend with glazing and adequate views out of the development the main
campus did not achieve any of the credits available in the second question as a number of rooms
have no windows and others only have glazing in the ceiling meaning there is only the view of
the sky in certain rooms. The CREATE by contrast has considerable amount of glazing
meaning there is sufficient views out of the development to award the relative number of credits
for the second question.
Another big difference in this module is the glazing in terms of glare control and reducing
thermal heat gain through the glazing. All the glazing in the main campus is single glazed with
no glare control and does not prevent thermal heat gain in the summer and also thermal losses
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in winter. This is due to the fact that there was only single glazing in existence in the 1970’s In
contrast CREATE has glare control such as tinted film and also glazing is insulated to prevent
thermal gain in summer and losses in winter conditions.
Similar to the glazing question, when the main campus was constructed the current CIBSE
guidelines were not in place meaning lighting does not meet the current standards whereas the
CREATE development does meet these standards. This is yet another difference between the
two developments in this module.
Finally the main campus uses natural ventilation to cool the development with radiators on
timers to heat the development. In contrast CREATE has heating and cooling facilities wath a
number of zones within the development that can be controlled manually meaning there is a
vast difference between the developments in the final question of this module.

8.3

Energy

The advances in technology in the last 40 years means that there is also a big difference in how
both these developments scored in the energy module. The main campus scored only 18.74%
of the possible credits available whereas CREATE scored 100% in this module. Firstly the
boilers used in the main campus operate at quite a low efficiency below 60% whereas CREATE
has operating efficiencies of over 90%.
There is also no energy monitoring for the main campus whereas CREATE has energy
monitoring in each zone which reports to the BMS resulting in main campus scoring zero for
the second question in the energy module while CREATE got full marks in this question.
In the final question for this module there is a similarity between the developments as there are
timers on heating in both main campus and CREATE while there are also sensors for lights for
all lighting on the main campus and also in CREATE. The energy module really highlights the
advances made in technology in 40 years.

8.4

Transport

The transport module for both developments scored 100% as CREATE has benefitted from the
transport facilities put in place for the main campus. Not all these facilities were in place when
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the main campus was first opened but have now been put in place to cater for increased numbers
of students attending the college.

8.5

Water

There is a vast difference between the two developments when it comes to the water module.
The main campus scored 0% in this module while the main campus scored 55.5% of the
possible credits available.
There is no water monitoring programme in place for the main campus whereas there is a full
monitoring programme which reports to the BMS for C.RE.A.T.E. As well as all the water
consuming appliances such as toilets and urinals are standard models which do not conserve
water as is the case with all appliances in CREATE. It is yet another clear indication of how
far construction practices have come in 40 years in Ireland.
The only downfall in this module for CREATE is that there is no utilisation of‘grey’ water for
the development which is also the case with the main campus. It seems strange that the footprint
of CIT which has quite a large potential for the use of grey water does not have any form of
rainwater harvesting in place given the vast quantities of water that are required for the
development.

8.6

Materials

The materials modules for both developments ranked equally with both developments
achieving 58.8% of the credits available. Neither of these developments scored extremely
highly given that they were both new builds and surprisingly very little of CREATE was built
using recycled material and is less than 12 months old.

8.7 Waste
There is another big difference between the two developments when it comes to the waste
module with the main campus achieving 20% of the credits available while CREATE achieved
90% of credits available. The main campus given that the current practices were not in place
in the 1970’s. With environmental preservation only becoming a major issue in recent years it
certainly was not a main priority in the 1970’s and so having a waste reduction policy was not
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a main priority during construction. Similarly employees would not have been educated in
waste reduction and recycling at that time as recyeling was not a major concern either at the
time of construetion. Finally in terms of designated skips for recyelable and non-recyclable
waste on site, this has only beeome eommon practice in reeent years so it is most unlikely that
this practice was adopted during construction of the main campus.
In contrast the CREATE development scored top marks in the first three question of this
module, yet more evidence of how far practices have come in 40 years. Both developments
scored equally in the final question which deals with operational waste. CIT waste management
practices currently in plaee involve segregated food waste, dry recyclables and paper. There is
not however a reduction policy in place sueh as encouraging people to reduce waste where
possible such as printing double sided or using food waste for composting. This is the only
question that CREATE does not seore top marks in.

8.8

Land Use and Ecology

There are a number of differences between the two developments when it comes to Land Use
and Ecology. 0% of the credits available were awarded to the main campus while 33.33% of
credits available were awarded to CREATE. The main differences being that the main campus
was constructed in the 1970’s on a greenfield site whereas C.RE.A.T.E was construeted on the
grounds of CIT which has been classified as a brownfield site given the existing buildings that
are in existence while also having to deal with students and lecturers who use the college.
Contaminated land was not an issue when constructing either development meaning treating
and disposing of sueh material was also not an issue. In terms of the remaining questions
CREATE seored zero credits from these questions as no ecological assessment was carried out,
there was no minimisation of habitat destruction and there also was not any habitat replacement
as part of the development. The same has been assumed for the main campus building as again
these were not common practices in the 1970’s.

8.9

Pollution

In the penultimate module of this assessment the main campus yet again scored 0% of the
credits available while CREATE again aehieved 33.33% of eredits available. The only
differenee between the two developments was that nose monitoring was part of C.R.EA.T.E
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with no other forms of pollution mitigation in place while there was no pollution mitigation
whatsoever in place for the main campus.

8.10 Public Consultation
In the final module of this assessment neither development achieved any of the credits
available. Public Consultation in terms of local residents was not an issue for either
development as at the time Bishopstown was highlighted as a potential site for the campus as
it was located quite close to the city centre and there was room for expansion as necessary.
There was also much less housing in the area compared to now meaning there was much less
disruption at the time. Similarly the consultation as part of the CREATE development as
discussed earlier in this report mainly involved the main parties involved in the development.

Module

CREATE (%)

Main Campus (%)

Management

6

5

Health and Wellbeing

13

1

Energy

19

3.56

Transport

8

8

Water

3.33

0

Materials

7.35

7.35

Waste

6.75

1.5

Land Use and Ecology

3.33

0

Pollution

6

0

Public Consultation

0

0

Total

72.76

26.41

Table H-l CREA TE

r.v

Main Campus

The model created was also compared to the BREEAM 2008, 2011 and most recent 2014 pre
assessment models. However because the level of detail required for these assessments were
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available for this development there was not any consistency between the three models. The
2008 model achieved a score of 72.8%, which was extremely similar to the model created. In
contrast the 2011 model scored 55.03% while the 2014 model, which was released in August
2014, scored 57%. The consistency between the three models was not possible as a number of
questions required the knowledge of a registered BREEAM assessor to get an accurate score
in the assessments.
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9.0 Conclusions and Recommendations
Having researched and created a decision making tool for sustainable design in construction it
is clear that there is a need for such a tool designed specifically for Ireland. With a number of
developments adopting other international assessments such as BREEAM in the UK and the
American model LEED it highlights this need even further.
From testing the model created on a development that was constructed less than twelve months
ago and also a development that was constructed approximately 40 years ago it is clear that
sustainable design in construction has come a long way in 40 years. With the CREATE building
in Cork Institute of Technology scoring 72.78% in the assessment tool created and the main
campus building scoring a mere 26.41% emphasises this fact even further. The main areas
where such a dramatic improvement can be seen is very much so in energy consumption,
environmental preservation, pollution and construction management practices. These
improvements and more will continue to improve further into the future as technology
improves and environmental awareness heightens even further.
Having a tool designed specifically for Ireland would require further research and funding
behind such an assessment. Additional modules could also be potentially added such as a
costings or life cycle analysis module. These modules, and in fact every module, would require
review after a two year cycle with the view of updating to current standards and practices. An
assessment like this cannot sit still as it would soon become outdated, something that BREEAM
have done in recent years with the 2008 model, an updated 2011 model in May 2014 and a new
2014 model released in August 2014. Where this assessment tool focuses on primarily
commercial developments, a tool for Ireland could add to this and follow the trend of BREEAM
where a number of assessments are available depending on the type of development such as
one specifically for refurbishments, one for educational buildings, one for office developments
etc. Going forward the ideal situation would be that any development that is constructed in
Ireland have a sustainability assessment as part of the planning process with the sustainability
rating being displayed similar to the BER.
The potential for this assessment could mean a drastic change in how developments are viewed
in the future. The philosophy of how a development is viewed is starting to change in recent
years and is only set to grow even further and this assessment tool will aid the way forward for
sustainable construction in Ireland.
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Appendix A: Decision Making Tool Survey

Masters in Civil Engineering (Environment and Energy)

A

Masters in Civil Engineering (Environment and Energy)

Decision Making Tool Survey
This is a brief survey on the assessment model you have just used as part of the Project
Realisation module in the Masters of Civil and Environmental Engineering in Cork Institute of
Technology.
1. Have you ever used a sustainability assessment model before?
Yes
No
2. If Yes name the assessment used if No skip to Question 5.

3. Did you find it useful?
Yes
No
4. Do you use this assessment tool frequently?
Yes
No
5. Was there sufficient detail provided in this assessment?
Yes
No
6. Was it made clear what the assessment was trying to convey to the user?
Yes
No
7. What areas of the assessment that you found most useful?

8. Could you see yourself using either this tool or other tools similar to this in the future?
Yes
No
9. Do you think this assessment could impact on your decisions you make in the future?
Yes
Potentially
No

I

,1^
'I

h.

*

10. Looking into the future of this tool who do you think should use this tool when
assessing a development?
Planners
Developers
Engineers
Clients
11. Who do you think should have responsibility for regulating and ensuring the tool is
used correctly in the future?
County Council Planning Authorities
Irish Government
Engineers Ireland
Other (please explain)

12. Are there any limitations to this tool? Please explain
Yes
No

Any further comments

Thank you for taking the time to use this model and complete this survey. Feedback is greatly
appreciated and will be taken into account in the final finished model.
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A Decision Making Tool for Sustainable Design in
Construction
Enda Collins
Master of Engineering in Civil Engineering (Energy and Environment)
Department of Civil, Structural and Environmental Engineering
Cork Institute of Technology

Abstract - This paper documents the research and
creation for a decision making tool for sustainable
design in constmction. The UK sustainability model
called BREEAM was used as a point of reference
with each of the nine key areas assessed in the
BREEAM assessment being the main point of focus
for this model. This model created can be used as an
initial assessment to aid a developer in their decision
to undertake a complete BREEAM analysis. The
assessment was then tested on two developments;
CREATE development in Cork Institute of
Technology and the main campus building of CIT.
CREATE scored 72.76% while the main campus
only scored 26.41% highlighting the steps taken
towards sustainable design in the last 40 years of
construction.

L INTRODUCTION
Having researched of the area of sustainability and
sustainable design it was made clear that there is no
recognised standard to measure how sustainable a
development is in Ireland. The Planning Act of
2000^'^ states that planners must:
“provide, in the interests of the common good, for
proper planning and sustainable development"
However there are no guidelines as to how a
developer can show a planner that their development
is sustainable. This, coupled with the fact that very
few developments in Ireland have had a
sustainability analysis carried out, a sustainability
assessment has been created as part of this project.
The need for such a tool is of the utmost importance
for both planning reasons but also financial reasons,
a development which has shown will be sustainable
and ultimately reduces costs is more likely to get
approved by planners and banks than a development
which has no sustainability analysis carried out. This
has been highlighted even further with recent news
that John Cleary Developments (JCD) are about to
begin construction on a €45m development on
Albert Quay Cork which will achieve LEED Gold
Standard, an American sustainability model. When

asked why they opted to carry out a LEED analysis
on their developments the reply was:
“It is all driven by the multinationals. They are
very’ demanding and they want the best
developments for their offices. If we want to attract
more multinationals our developments must be
better than every other development and the best
developments are LEED Gold Standard.
This statement further highlights that sustainability
is a secondary priority after financial gain for some
developers while the main drivers of sustainability,
large multinational companies, are driving
sustainability because of the cost savings that can be
achieved.
This tool aims to bridge the gap between what
currently exists in this field which is very little to
what is in existence internationally; the UK model
called BREEAM. This model when compared to
other international models such as the German
model DGNB and LEED is the best suited model for
Ireland given that the Irish and British climate are
quite similar to Irish situations. The model created
will then be tested on a development and also
introduced to industry to gain valuable feedback on
the tool on where improvements could be made.
Having an assessment tool that has the same basic
structure as that of BREEAM has many benefits.
Furthermore this assessment allows clients or
developers to attain an idea of where their
development could score in a BREEAM assessment
without having to invest both time and money in
getting a registered BREEAM assessor to complete
a complete analysis. With this knowledge they can
then decide if they want to pursue a full BREEAM
analysis.

II. FORMAT OF ANALYSIS TOOL
The tool has been created using Excel and the VBA
function within Excel. The tool itself in affect is
made up of two models within the one Excel file.
There is an initial sustainability questionnaire which
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determines the user’s level of experience when it
comes to sustainable design. This is a short
questionnaire with multiple choice answers which
the user must complete before going on to the main
analysis tool itself The main assessment can then be
carried out once the questionnaire has been
completed. Having researched various sustainability
assessment models internationally from BREEAM
in the UK, LEED the American model and DGNB
the German model it was decided areas assessed in
this tool would fall in line with BREEAM. This
model is designed for the UK which has quite a
similar climate to Ireland and in many cases when it
comes to engineering Ireland often follows what the
UK does.
The benefit of having this assessment using a
relatively similar format to BREEAM are twofold;
firstly it can stimulate interest in a BREEAM
assessment for someone who has very little
knowledge in the area. Secondly once this
assessment has been carried out depending on the
score achieved the client has the option of
undertaking a full BREEAM analysis in the
knowledge of a potential score from a BREEAM
analysis.
When the user opens the file they are presented with
Figure 1 which explains why the tool has been
created and the format of the tool.
A Sustainability Analysis for the Detailed Design Phase of Commercial
Buildings in Ireland
The purpose of this tool is to provide guidance to developers in terms of constructing a
sustainable development. The tool operates similar in a simiair manner to BREEAM made
by BRE. A credit score system has been adopted so to provide a strucutre to sustainability
analysis. This aedit rating system eliminates any subjectivity that can often be seen in
sustainability. This tool also acts as an educational tool and highlights any improvements
that could be made to the development in order for it to score higher in terms of
sustainable design. To start the assessement simply dick Begin.

•

Land Use & Ecology - 10%

•

Pollution - 10%

•

Innovation - 10%^^^

The tool created has the same nine assessment areas
but instead of the Innovation module there has been
a Public Consultation module created. This is
because the users are considered in a BREEAM
assessment but the local residents that a
development affects are not considered. Public
consultation can also quite often be overlooked. The
weightings for each section are the same for this
model and the BREEAM model including the Public
Consultation module. This allows for the user gain
an idea of where a development could potentially
rate in a BREEAM assessment and can then use this
information further if necessary. Based on the
knowledge gained from this assessment the user has
the option of undertaking a BREEAM assessment in
the knowledge that they know an approximate score
that the development could achieve if a full
assessment was to be carried out.
Management
Once the questionnaire has been completed and
whether the additional questions will be needed the
main analysis can begin. The first module is the
Management module which is worth 12% of the
overall assessment. The areas assessed in the
management module include;
•

Site security

•

Building commissioning

•

Environmental construction site impacts

•

Material sourcing

Begin

Figure 1. Assessment Introduction

III. SUSTAINABILITY ASSESSMENT
The assessment created took the same core structure
as the BREEAM assessment which has nine key
areas assessed which sum to 100% with an
additional 10% available for Innovation. The
modules assessed are as follows

Figure 2 shows the layout of this module which is
four questions, all of which have multiple choice
dropdown menus to choose the appropriate answer
from.
•jttfiitiinMt
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Management
Has it been specified that the contractor appointed has expenence in site security from start to
finish of the construction phase?

Is there a detailed plan in place as well as a trained expert appointed to oxnmission the
development before the devebpment is put into use and also during the first year of occupancy?

Management - 12%
Have specific targets been set for carbon emissions, water consumption and water quality in
relation to site activity? This also includes detailed plans on how to meet these targets.

Health and Wellbeing - 15%
Energy - 19%

Has It been specified that the contractor been appointed must have environmental materials
policy (all matenals sourced responsibly and legally)?

Transport - 8%
Water-6%

Figure 2. Management Module

Materials - 12.5%
Waste - 7.5%

Each module follows a similar format in that there
are a number of questions for each module and a list
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of answers to choose from for each question. If a
question has not been answered in this module, and
any module for that matter, zero credits are
automatically awarded for that question.
Health and Wellbeing
Once the Management module has been completed
the user moves onto the next module which is Health
and Wellbeing. This module assesses how the
development performs in terms of the occupant’s
needs. This can be yet another area which can often
be overlooked but with the way current construction
practices are going it is becoming a bigger issue but
purely for a cost saving point of view more so than
for sustainability reasons. The areas assessed in ths
module vary but the main focus is on creating a
development that is occupant friendly while also
reducing running costs. The main areas assessed in
this module are
Natural daylight
View
Glare control
Ventilation
Thermal comfort
The percentage of the usable floor area that is
covered with natural daylight is assessed as well as
the provision for artificial lighting controls and
sensors all feature highly in this module. Although
glazing is one of the main building materials in a
development, their performance in reducing glare
into a development as well as preventing excessive
thennal heat gin or heat loss plays a huge part in a
users’ wellbeing and even productivity levels. The
theme of sensors is continued in the final question in
this module which asks if there are manual controls
for users to control heating levels while also having
sensors in lace which shut off the heating when the
temperature exceeds a specified threshold. All these
areas play a big part in the comfort levels of
occupants which can ultimately improve
productivity while also reducing running costs,
something that can be a deciding factor when it
comes to a business choosing a development to work
out of
Energy
The third module which carries the most weight in
the overall assessment, 19% which is over three
times the weighting of the smallest module, is the
Energy module. This module promotes the use of
high efficiency heating and cooling systems. A
heating system which only has an efficiency of 60%
requires much more energy in to get the energy out
required to run these systems compared to a system
that has an efficiency of 90% or higher. This then
feeds into the second question in this module which

relates to energy monitoring in a development. A
development that has an energy monitoring system
which monitors the energy consumption in each
zone of a development. The benefits of this is to
identify any zones that are consuming more energy
than is expected that zone can be investigated as to
why that is with the view of resolving the situation.
Finally in the energy module there is a return of
timers and sensors yet again. Having timers and
sensors for electrical equipment and lighting can
reduce consumption considerably in that any
equipment that is accidently left turned on can be set
to shut off at a specified time to reduce consumption
at night. The sensors can operate in the same manner
in that if lights are left on accidently in a room they
can be turned off by these sensors if there has not
been any movement in that room. These sensor and
timers can save on energy consumption which has
environmental and financial benefits, something that
developers quite often see as the main priority.
Transport
The fourth module in this assessment deals with
alternative transport modes to a development. The
main focus is to reduce the number of cars on the
roads which are coming to a development being
assessed. This is achieved by having cycle facilities
such as cycle lanes, bicycle sheds and changing and
showering facilities as well as a reliable and regular
public transport network. In addition to this having
a parking capacity for cars on site promotes
carpooling and the use of the other facilities. While
these facilities can have many benefits this module
has a much smaller weighting of 8% when compared
to the energy module at 19%.
Water
With the transport module worth 8% of the overall
assessment the next module has the smallest
weighting of the overall, 6%, is the Water module.
Given that commercial developments have paid
work water with a number of years it is surprising
that this module is worth so little given that it can
have considerable environmental and economic
impacts for a development. Despite this the module
was created the same as every other module with a
number of questions and multiple choice answers for
each question. The areas assessed in this module are:
•

Water consumption monitoring

•

Promotion of appliances that use less water

•

Utilisation of‘grey’water

Similar to the energy module a monitoring
programme can be put in place for each zone of a
development any excessive water consumption can
be identified and reduced accordingly. This
excessive consumption can be a result of having
appliances such as toilets and urinals that use large

I'

I'-.' “

„11

'I. .
,11 "Jj'i ,, ... .. .. .. .. .. .. .. .. .. .. . .

1"

I'.II

' ‘|

... .. .. .. .. .. .. .. .. .. ...

a j"y Ii'

"

•: i/ir^'

I II

I..

' r'
lU Cl.LII.-'l...

|i

of answers to choose from for each question. If a
question has not been answered m this module, and
any module for that matter, zero credits are
automatically awarded for that question.
Health and Wellbeing
Once the Management module has been completed
the user moves onto the next module which is Health
and Wellbeing. This module assesses how the
development performs in terms of the occupant’s
needs. This can be yet another area which can often
be overlooked but with the way current construction
practices are going it is becoming a bigger issue but
purely for a cost saving point of view more so than
for sustainability reasons. The areas assessed in ths
module vary but the main focus is on creating a
development that is occupant friendly while also
reducing running costs. The main areas assessed in
this module are
Natural daylight
View
Glare control
Ventilation
Thermal comfort
The percentage of the usable floor area that is
covered with natural daylight is assessed as well as
the provision for artificial lighting controls and
sensors all feature highly in this module. Although
glazing is one of the main building materials in a
development, their performance in reducing glare
into a development as well as preventing excessive
thermal heat gin or heat loss plays a huge part in a
users’ wellbeing and even productivity levels. The
theme of sensors is continued in the final question in
this module which asks if there are manual controls
for users to control heating levels while also having
sensors in lace which shut off the heating when the
temperature exceeds a specified threshold. All these
areas play a big part in the comfort levels of
occupants which can ultimately improve
productivity while also reducing running costs,
something that can be a deciding factor when it
comes to a business choosing a development to work
out of
Energy
The third module which carries the most weight in
the overall assessment, 19% which is over three
times the weighting of the smallest module, is the
Energy module. This module promotes the use of
high efficiency heating and cooling systems. A
heating system which only has an efficiency of 60%
requires much more energy in to get the energy out
required to run these systems compared to a system
that has an efficiency of 90% or higher. This then
feeds into the second question in this module which

relates to energy monitoring in a development. A
development that has an energy monitoring system
which monitors the energy consumption in each
zone of a development. The benefits of this is to
identify any zones that are consuming more energy
than is expected that zone can be investigated as to
why that is with the view of resolving the situation.
Finally in the energy module there is a return of
timers and sensors yet again. Having timers and
sensors for electrical equipment and lighting can
reduce consumption considerably in that any
equipment that is accidently left turned on can be set
to shut off at a specified time to reduce consumption
at night. The sensors can operate in the same manner
in that if lights are left on accidently in a room they
can be turned off by these sensors if there has not
been any movement in that room. These sensor and
timers can save on energy consumption which has
environmental and financial benefits, something that
developers quite often see as the main priority.
Transport
The fourth module in this assessment deals with
alternative transport modes to a development. The
main focus is to reduce the number of cars on the
roads which are coming to a development being
assessed. This is achieved by having cycle facilities
such as cycle lanes, bicycle sheds and changing and
showering facilities as well as a reliable and regular
public transport network. In addition to this having
a parking capacity for cars on site promotes
carpooling and the use of the other facilities. While
these facilities can have many benefits this module
has a much smaller weighting of 8% when compared
to the energy module at 19%.
Water
With the transport module worth 8% of the overall
assessment the next module has the smallest
weighting of the overall, 6%, is the Water module.
Given that commercial developments have paid
work water with a number of years it is surprising
that this module is worth so little given that it can
have considerable environmental and economic
impacts for a development. Despite this the module
was created the same as every other module with a
number of questions and multiple choice answers for
each question. The areas assessed in this module are:
•

Water consumption monitoring

•

Promotion of appliances that use less water

•

Utilisation of ‘grey’ water

Similar to the energy module a monitoring
programme can be put in place for each zone of a
development any excessive water consumption can
be identified and reduced accordingly. This
excessive consumption can be a result of having
appliances such as toilets and urinals that use large
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quantities of water. This then flows into the second
question of the water module which asks if
appliances such as these have been installed that use
less water than standard models. These appliances
can dramatically reduce the water consumption of a
development, and in doing so saving the client
money on water charges. Another way of reducing
consumption is through the use of ‘grey’ or
rainwater where possible for toilet flushing for
example. Using as much of the usable roof area as
possible for rainwater harvesting can result in the
overall consumption of a development decreasing
considerably.
Materials
The next module in this assessment is the materials
module which is worth 12.5% of the overall
assessment. With the BREEAM model there is a
Green Guide to Specification for materials which
detemiines the environmental attributes of the
materials that are involved in the constmction of a
development. This guide however is only available
to registered BREEAM assessors and so could not
be obtained for this project for commercial
sensitivity reasons. The materials module created for
this assessment very much focuses on the use of
recycled materials, be it an entire development being
refurbished or a new build using recycled materials
or new materials that can be recycled at the end of
the development’s lifespan. The focus is on the reuse
of existing developments where possible while also
using materials that have been or can be recycled.
This is to reduce the environmental impact of the
development while also resulting in the development
being perceived well by the public. They key
questions in this module are;
•

New build or retrofit

•

Percentage of materials that have been
recycled

•

Design lifespan of development

•

Percentage of materials that have the
potential to be recycled

•

Potential for development reuse

If a positive answer can be given to each of these
questions then a development will score quite highly
in this module.
Waste
The waste module in this assessment asks a number
of key questions which relate to how waste is treated
in the development and even the attitude towards
waste itself The questions for this module, as well
as assessing the attitudes towards waste, also focus
on reducing waste from both constmction and
operational phases. The benefit of this is that even if

the user has not the required measures in place it gets
them thinking about the whole topic of waste and
reducing it where possible. The key questions in this
module firstly relate to the management policies of
the constmction company who will constmct the
development. Firstly the waste module asks if there
will be a waste policy implemented on site as well
as educating all employees who will be part of the
constmction phase of the proposed waste policy
such as highlighting the materials that can be
recycled, reducing unnecessary waste where
possible etc. Employees having this knowledge
which is passed down from senior management can
only work efficiently if there is the facilities in place
to manage this waste policy such as designated skips
on site for recyclable and non-recyclable waste, and
this is the third question in this module. This module
builds on each question in that the first question
links to the second question with the second question
linking to the third question. Finally the operational
waste is examined in the final question of this
module, in particular focusing on yet again reducing
waste where possible.
Land Use and Ecology
With the waste module the final module having the
second smallest weighting of the assessment with
7.5% the Land Use module and the remaining
modules all have an equal weighting of 10%. This
module, like the materials module, promotes the use
of land that has already been developed on.
Although a brownfield site may have additional
costs involved there are many more benefits to
developing on a brownfield site primarily
environmental and social benefits. It is in essence
recycling existing land which is very much
encouraged in this assessment. The other main focus
in this module involves preserving any habitats or
areas of ecological significance and in cases where
preserving them is not possible minimising the
destruction and replacing habitats elsewhere is very
much encouraged.
Pollution
The penultimate module in this assessment, but is
the final module to make up the 100%, is the
pollution module. This module focuses on four main
areas assessed:
•

Noise

•

Air quality

•

Water quality

•

Flood risk

The BREEAM assessment classifies flooding as a
form of pollution hence why it has been included in
the pollution module of this assessment. As with
many urban developments, noise and air quality
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must be managed so as to minimise the effect they
have on the public and any other developments
located near a construction site. In many cases
planning authorities enforce restricted working
hours so as to minimise the effects of noise early in
morning or in the evenings. Air quality is also an
issue that needs to be addressed to minimise the
effects on the public as well as the environment. The
final two questions in this module relate to water and
maintaining w'ater quality as well as minimising the
risk of flooding in an area. As developers may have
limited experience in water quality and flood risk it
is encouraged to bring in experts in this fields to
guide a developer in maintaining water quality while
also reducing the risk of flooding.

that the CREATE Development is still in its first
year of occupancy, construction finished in early
2014, and was built with EU 2020 targets for energy
in mind while the main campus was constructed in
the 1970’s when practices were very much different
to what they are now. The overall scores for the
assessment are classified as follows:
<30 - Unclassified
30 -45 - Pass
45 -55 - Good
55 - 70 - Very Good
70 - 85 - Excellent

Public Consultation
The final module in the assessment is the Public
Consultation module. Public consultation is not a
module in the BR.EEAM assessment as it has taken
the place of the Innovation module. It does however,
play a major part in sustainability as the social
element is one of the three pillars of sustainability.
The social element has been a part of a number of
modules such as the Health and Wellbeing module.
Management module and more through the
promotion of environmentally friendly practices
which create a positive image to the local
community. The aim of this module is to encourage
developers to involve the local community in a
project by infonning them of what the plans are for
the development as well as asking for feedback on
how' minimise, or possibly enhance, how the
development affects the local area. It is something
that can speed up a planning process in that having
the local community on board and taking their needs
into account could result m fewer objections to a
development. The main forms of public consultation
that have been encouraged in this assessment are:
•

Leaflet drops

•

Public information posters

•

Public meetings

•

Newspaper adverts

A development which has all these carried out, or
will carry out, all these items will score quite highly
in this module and the benefits of carrying out such
work are vast.
IV. COMPARATIVE ANALYSIS
Once the tool was created, tested and modified as
part of a continuous testing cycle it was then tested
on two developments; CREATE Development, a
research development, in Cork Institute of
Technology (CIT) and the main campus building in
CIT. These two developments are poles apart when
it comes to construction methods and practices given

85+ - Outstanding
Each development underwent a full assessment with
the results shown in Table 1.
Table 1.
Module

Management
Health and
Wellbeing
Energy
Transport
Water
Materials
Waste
Land Use and
Ecology
Pollution
Public
Consultation
Total

CREATE

Main

(%)

Campu:

6
13

(%)
5
1

19

3.56

8

8

3.33
7.35
6.75
3.33

7.35
1.5

6

0

0

0

72.76

26.41

0

0

The differences in 40 years of construction methods
are clear to be seen with CREATE scoring 72.76
‘Excellent’ status while the main campus was
unclassified with 26.41%. The differences between
the two developments is quite clear, especially in the
primary modules which have the biggest influence
on the overall assessment. The Health and
Wellbeing module has a difference of 12% between
the two developments, this could improve the main
campus building to reach a Pass mark overall. The
same can be said for the Energy module with a
difference of 15.44%. That difference alone equates
to more than the two lowest weighted modules
combined. Quite simply CREATE trumped the main
campus in 7 out of the 10 modules, with all the
remaining three modules scoring equally. It must be
noted however, that the CREATE development
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benefitted from the main campus building with the
transport links to the campus along with the cycle
facilities which were in place for the main campus
also. Without these the CREATE development
would not have scored so highly in the Transport
module.
The CREATE development was then put through
the BREEAM 2008, 2011 and 2014 models to
compare the model created and the existing models.
These resulted in quite a variety of scores with the
2008 model achieving 72.8% while the 2011 and
2014 model achieved 55.03% and 57% respectively.
The consistency was not there to make it an accurate
comparison as the BREEAM assessment requires a
trained and registered assessor to carry out thee
analysis to get a more accurate result.
V. CONCEUSJONS
Having researched and created a decision making
tool for sustainable design in construction it is clear
that there is a need for such a tool designed
specifically for Ireland. With a number of
developments
adopting
other
international
assessments such as BREEAM in the UK and the
American model TEED it highlights this need even
further.
From testing the model created on a development
that was constructed less than twelve months ago
and also a development that was constructed
approximately 40 years ago it is clear that
sustainable design in construction has come a long
way in 40 years. With the CREATE building in Cork
Institute of Technology scoring 72.78% in the
assessment tool created and the main campus
building scoring a mere 26.41% emphasises this fact
even further. The main areas where such a dramatic
improvement can be seen is very much so in energy
consumption, environmental preservation, pollution
and construction management practices. These
improvements and more will continue to improve
further into the future as technology improves and
environmental awareness heightens even further.
Having a tool designed specifically for Ireland
would require further research and funding behind
such an assessment. Additional modules could also
be potentially added such as a costings or life cycle
analysis module. These modules and in fact every
module would require review after a two year cycle
with the view of updating to current standards and
practices. An assessment like this cannot sit still as
it would soon become outdated, something that
BREEAM have done in recent years with the 2008
model, an updated 2011 model in May 2014 and a
new 2014 model released in August 2014. Where
this assessment tool focuses on primarily
commercial developments a tool for Ireland could

add to this and follow the trend of BREEAM where
a number of assessments are available depending on
the type of development such as one specifically for
refurbishments, one for educational buildings, one
for office developments etc. Going forward the ideal
situation would be that any development that is
constructed in Ireland have a sustainability
assessment as part of the planning process with the
sustainability rating being displayed similar to the
BER.
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Appendix C: Decision Making Tool and VBA Code
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